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Pabouas nporpamma y4yeOHOro npeamera « Quzuxa»
(mms oOyyaroruxcs 7-9 K1accoB)

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 (u3NKe Ha YypOBHE OCHOBHOTIO o00ImIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepanbHON paboueid mporpaMmMbl BOCIUTaHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Dusznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYyYHONH TPAMOTHOCTH OOYYaroIIMXCS M OPraHu3alUi0 H3YUYeHUs
Gbu3NKKM Ha NESITeNIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00y4YeHHS, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTraHaBIMBAET paclpeeseHue ydeOHOro mMaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIE0BATEILHOCTD
U3y4YEeHUS TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COACpX aHHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaromxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKON
MOMOIIM YYUTEIIO B CO3/1aHUU paboueil mporpaMMel 110 y4eOHOMY MPEIMETY.

dwusuka SBISIETCS CUCTEMOOOPA3YIONTUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, IOCKOJIBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hHU3UIeCKOM reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa, IPEJOCTaBisieT Hauboliee sICHbIE
oOpaslibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh crocoba MoJlydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
00pa30BaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOH TIPaMOTHOCTU H
MHTEpeca K HayKe y 00y4aroluxcsl.



N3yuenne @Quisnku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHHUE
CIEAYIOUIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh Y MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEAOBAHNUS,

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJb30BaTh  HAy4YHbIC
JTI0Ka3aTeIbCTBA JJIs MMOJYyYEHUS! BHIBOJIOB.

[lenmn wsyueHus ¢GU3NKKA HA YPOBHE OCHOBHOTO 00miero o0Opa3oBaHMs
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoii ®Dexnepauuu, peannu3yrOIMIMX
OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOrPaMMBbl, YTBEPXKIEHHOM pEHIEHUEM
Komnerun Munucrepctsa npocsenieHus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean usyuenus pusuku:

e MpuOOpETEHHE HHTEepeca M CTPEMJICHHS OOYy4YarolIuXCsi K HAayYHOMY
M3YUYCHHUIO MPUPOIbI, PA3BUTHE HX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJi€ TO3HAHUSA U (POopMUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsl OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue TpenCTAaBICHUNA O PONMM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oyayiuei
npodeCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEenIeMy 00OyUYeHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX IeNied MmporpaMMbl MO (U3MKEe Ha ypOBHE OCHOBHOTO

oOurero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e TmpuOOpeTeHHEe 3HAHUW O JUCKPETHOM CTPOCHUH BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

e TMpUOOpETEHNE YMEHH OMUCHIBATH M OOBACHITH (PU3NUYECKUE SBICHUS C
HCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHU;

e OCBOGHHE METOJOB peUICHUS MPOCTEHIIMX pacu€THBIX 3aJad ¢
HCIIOJIb30BaHUEM dbuznyecKux MoOJIeNeH, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOJIHBIC SIBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOThl M 3KCHEPUMEHTAIbHBIE HCCIAEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;



e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpMALMEN (PUINUECKOTrO COAEpIKaHUS,
BKJIIOYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OlLIEHHBaHNE HH(POpMaLUY;

e 3HAKOMCTBO cO cdepamu NMpoPeCcCUOHAIBHON NESITEIbHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3UUYECKOM HAyKH.

Ha u3ydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypPOBHE OCHOBHOI'O OOILETO

oOpasoBanus orBoauTcs 235 dacoB: B 7 kinacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B He/Ielo).

[Ipennaraemsiii B mporpaMmmMe mo (puU3MKe MepedyeHb JabopaTopHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIbHBIA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEACHUS
7a00paTOPHBIX PAaOOT W OMBITOB C YYETOM HHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIMCKA AKCIIEPUMEHTAIBHBIX 3a/IaHHH, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.

Brecensl namenenus cornacHo [Ipukazy Munnpocseumenus Poccun ot
09.10.2024 N 704



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

®usuka — Hayka o mpupoie. SBieHus npupoapl. Ousznueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [lorpenHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE THUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 0OBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHnuyecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPOLEaypa NMPSAMBIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue LEHbI IeIEHUS MIKaJIbl U3MEPUTEIBHOr0 Mpudopa.
2. U3mepenue pacCTOAHUN.
3. Hsmepenue oO0béMa XUAKOCTH U TBEPOTO TEa.
4. OnpeneneHue pa3MepoB MaJIbIX TEI.
5. M3Mepenue Ttemmeparypbl MpPU HOMOIIM KHAKOCTHOTO TEPMOMETpa H
JaTYUKa TEMIIEPaTyPBbl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OO0Jblle, YeM OOJbIle BbICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH JBHXKEHHUSI YaCTHUIl C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPIBIX
(kpucTaumyeckux) Tesl. B3auMoOCBsI3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmionenune OpoyHOBCKOTO JTBUKECHHUS.



2. HaGmionenue nuddyzum.
3. HabGmomenune ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BaHUEM

dororpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUII MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHXKEHHH. Pacyér mytu u
BPEMEHU JBUKEHHUSI.
SlBneHne wuHepUMM. 3aKOH HHEPUUHU. B3auMopeicTBHe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b TUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTuka B3aumozeicTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO JMHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TsokecTd. Chila TSHKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX O ONHOW IpsiMoM. PaBHonelcTByromas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HabGmrogeHne MexaHMUeCKOro JBUKECHUS TeTa.
2. HM3mepeHue CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBneHus nHEpUUU.
4. HabnroneHue u3MEHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEll.
6. CrnoxxeHue cuj, HalpaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (LIapuKa B KUIAKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpexeneHne cpelHEN CKOPOCTH CKOJbKEHHS OpyCKa WM IIapHuKa IO
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (nedopmariin)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, dKMIKOCTE U ra30B.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPJIBIMUA TEJIAMH, XKUIAKOCTSIMU U TazaMu. 3akoH [lackans. IlHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJKOCTU OT TiyOouHbl. ['mapocraTudeckuit
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckuie MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3AylHOM oOonouku 3emsn. OmnbiT Toppuuemnmu. M3mepenue atmocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmraromuyecst CoCy/ibl.
['mppaBnuuecknii mpecc.
[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTH TeJa
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
8. YciioBUE IUIaBaHUs TeJl: IUIaBaHUE WM NTOTPY>KEHHE TE B 3aBUCUMOCTH OT
COOTHOILEHHSI INIOTHOCTEH TeJa U KHJIKOCTH.
Jlabopamopnwie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
KUIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEeUCTBYIOIIEH Ha TEO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YacTH Tela U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U

onpenesieHne €€ rpy30noabEMHOCTH.

Pa3znen 5. PaGora u MomHoOCTh. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBpusiia paBHOBECHS phluara K 0J10Ky. «30J10TO€
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npasuio» Mexanuku. KIT/I npocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHermuyeckas W IOTEHUHMAJIBHAs JHEPIUs.
[IpeBpallieHre OTHOTO BHU/Ia MEXAHUYECKOW YHEPTHU B IPYTrOi. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS PU PABHOMEPHOM JIBUYKEHUU TeJa 10

TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHHUS MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE TIOJIOKEHHUW MOJEKYJSIPHO--KUHETUYECKOM TEOPHH.
CMmauMBaHKE U KalWUISAPHBIE SIBJIECHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yactull. BHyTpeHHsAs sHeprus. CnocoObl HW3MEHEHUs BHYTPEHHEH DSHEpPruu:
TeIUIONepeauya U cCoBeplieHre padoThl. Bubl Terionepenayn: TEIONPOBOAHOCTD,
KOHBEKLINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHME. YpaBHEHHUE TeruioBoro Oananca. [lmaBinenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmropenune OpOyHOBCKOTO JIBH>KEHHS.
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HaGmonenue nuddysuu.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
Hab0mro1eHre TemioBoro paciummpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxnaxkiIeHue Ipyu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropstiei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUNIMYECKUM IIHJIMHIPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTh CHJIBI  B3aUMOJACHCTBUS
3apsKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKY TEIaMH).

Onextpuueckoe noine. HanpsxéHHocTs snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJICKTPUUECKOTO TOKA.
N cTOYyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uenu. [locnenoBarenbHoe U mapajuieIbHOE COEIMHEHNE IPOBOIHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DneKTpudecKue 1enu U NOTPeOUTENH IEKTpUIEeCcKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1€MCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosje. MaruutHoe moJsie 3eMJId M €ro 3HayeHWe Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOro ToKa. [[puMeHeHre 3eKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MIOCTOSAHHOTO TOKa. Vcnonp30BaHHWE DJIEKTPOJABUIaTeIed B  TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DJIeKTpOreHeparop. Cnioco0sI MOTYy4YEeHUS AJIEKTPUYECKOMN SHEPTHUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSHKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.
DneKTpocTaTuueCcKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsJIOB.
ITpOBOIHUKH U AUAJIECKTPUKH.
MoaenvpoBaHue CHUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JleficTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BBbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIePpMETPOM.
. I3MepeHnune 37eKTpuIecKOoro HapsHKeHUs: BOJIbTMETPOM.
. PeocTtar 1 MmarazuH cOnpoOTUBIICHUHU.
. BzaumoericTBre NOCTOSSHHBIX MAarHUTOB.
. MozienupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MozienupoBaHrie MarHUTHBIX MOJI€H MOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 10J1€ TOKa. DJIeKTPOMAarHuT.

JlercTBME MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENH TOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUA 3JIEKTPOMArHUTHON MHIYKIIWH.

Omnbrter ®apanes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUW €ro
BO3HMKHOBCHMSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o u k~w

10.
11.

12.

13

16.
17.

18.

OnbITel 1O HAOMIONEHUIO DHJIEKTPU3AIMU Tel WHAYKIUEeH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUS DJIEKTPUYECKOIO TIOJISI HAa NPOBOJHUKUA U
JTIADJICKTPUKHU.

COopka u npoBepka paboThI JIEKTPUIECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3mepenue u peryJimpoBaHue CUIIbl TOKA.

N3mepeHnne u peryJimpoBaHUe HANIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD BJIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOUAAU TONEPEYHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HANPSKEHWH IIPU  MOCIEI0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ajis CWIbl TOKa MpU MNapaJIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHKS Ha HE.

. Onpenenenue KII/] narpeBarensi.
14.
15.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHnue MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00bEeIMHEHUN
Y pa3JICICHNH.

HccenenoBanne NEUCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHJIBI  B3aUMOJAEHCTBUS
KaTyIIKU ¢ TOKOM U MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTyLIKE.
N3ydyeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.



19. KoHcTpyupoBanue u uzyueHue padoThl 3JEKTPOIBUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.
21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHAYKIUU:
UCCIICJOBAHUE W3MEHEHUIM 3HAUYEHUS W HAIPaBJICHUS WHIYKIMOHHOTO
TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSMOIMHEWHOE
nBr>keHue. HepaBHoMmepHoe npsiMoiHENHOE JBH>KeHUE. CpelHssi 1 MTHOBEHHAas
CKOpOCTb TeJia TP HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnwiTel ["anuies.

PaBHOMEpHOE ABMMXkEHUE MO OKpYy>KHOCTU. Ilepmon u vactora oOpaieHus.
JInnenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepseiit 3ak0H HproToHa. Bropon 3akoH HeroroHa. Tpernii 3akoH HproToHa.
[IpyHUIMN CynepnO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianetr BOKpyr ComnHuoa. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue matepuanbHOM TOUku. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpaleHus. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. Mi3menenue mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
MMITyJibCa. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora M MONIHOCTh. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIManbHas YHEPTUsl Tela, MOIHITOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIManbpHas SHeprust CKaTou npykuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHH. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnronenue MexaHWYECKOTO JBUXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MyTel U TPACKTOPUM JABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOITUHENHOTO JIBUXKCHHUS.
4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnroienuie 1BUXEHUS Tella M0 OKPYKHOCTH.



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

HabGnrogenne MexaHM4eCcKuX IBJICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (GU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl T€la W JCHCTBYIOIIEH HAa HEro
CUJIBL.

HabGmnronenue paBeHCTBa CUII IIPU B3aUMOJIEHCTBHH TEJI.

M3meHeHue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUH.

[lepenaua umynbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOICHCTBUU TElL.

CoxpaHeHue nMIyJibca MPU HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHHe UMITYyJIbCa TP a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBU)KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTtpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWUIIEr0 paBHOMEPHOTO
JIBKEHUS IAPUKA WK TEJEKKU.

OmpeneneHue CpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHMKEHHH TIO
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTHM IMYTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM
JBIKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TMPU PABHOYCKOPEHHOM JBIKCHUHU 0€3
HaYyaJbHONW CKOPOCTU IYTU OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduiirieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padbOTHI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU TeEJIa 10
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOTBl CHJIBI  YIOPYrOCTH TMpU TOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUYXKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA M BOJHBI.



KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIT: TepUOI,
4acToTa, aMILINTyaa. MaremMaTH4eCcKul U NpPYKUHHBIA MasTHUKH. [IpeBpanienue
DHEPTUU MIPH KOJIEOATEITHHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxzaeHHsle — kosjebanus.  Pe3onanc.
Mexannyeckue BosiHBL. (CBOWCTBa MeXaHWMYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI H CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomKkocTh 3Byka U BbeicoTa TOoHa. OTpakeHue 3Byka. MH(ppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune kojieOaHuMii Ted IOA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmnrogenue BIHYKIEHHBIX KOJI€OaHUM U pe30HaHCA.

Pacnpoctpanenue npo10JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIETH).

HaOnroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue dYacTOThl W TEpHoJa KoJeOaHUM MaTeMaTUYeCKOro
MasTHUKA.

o U ok~ w N

2. OmnpeneneHue 4acTOThI U MeproAa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIA KOJNeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHOaa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MACChI Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MacChl I'Ppy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.
Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJieKTpoMaruuTHas mnpupoga cBera. CkopocTe cBeTa. BonmHOBBIE CBOKCTBA
CBETA.
Hemoncmpayuu.
1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnsie pabomel u onvimol.

1. M3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJIC/b CBETa. Hctounuku CBeETAa. [IpssmonnHeinoe
pacrnipoctpanenue cBera. 3atmenusi Connina u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nyueii B tuH3e. Ontuueckas cuctema goroarnmnapara, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Hemoncmpauuu.

[IpssMONIMHENHOE pacIpOCTPaHEHNE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOJ Iy4der B pacCEeUBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yrjia
naJieHuUs.

2. H3yyeHue xapakTepUCTUK W300paXKEHUsI MpeIMeTa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yTJjia
MaJICHUs Ha TPAHUILIE «BO3IyX—CTEKIIO».

4. TlonmydeHue M300paKEHHM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUSI M ONITHYECKON CUJIbI coOUparomieit
JIUH3BI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.

7. ONbITH IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJACHUH 4Yepes
L[BETOBbIE (DUIIBTPBHI.

L X N Uk wWwN e



Pa3nen 12. KBanToBLbI€E SIBJIEHHS.

Omnwitel Pesepdopna u mimanerapHas mojenb atoma. Mogmens atoma bopa.
Hcnyckanue u moryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens artoMmHoro sapa. Msorombsl. PaamoakTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX sSI€EP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DOHeprus cBsI3M aTOMHBIX saep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3I.

SAnepnas sHepreruka. JeWCTBUS paguOaKTUBHBIX HW3JIIYYEHHUH Ha >KUBBIE
OpraHu3MBlI.

Hemoncmpauyuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cunekrtp BoaopoJa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka MOHU3UPYIOMIUX U3ITYUYCHUH.

6. Perucrtpanus n3inydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOmropeHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3TyUEHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPTUM YACTHUIBI MO0 TOPMO3HOMY

nyTH (110 dhoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENBHO--00001IAIOIMI MOAYJIb IPEAHAZHAYEH JIs1 CUCTEMAaTU3aluu
1 00001IEeHUS IPEIMETHOTO COJIEPKAHUS U ONbITA IESITENLHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE Il 00YYarollUXCsi, BHIOPABIIMX 3TOT
y4eOHbIN IpeIMeET.

[Ipyn u3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreYrBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHus, GopMupyercs
€CTECTBCHHOHAy4YHass IPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB MCCIIECIOBAHUSA
SBJICHUA TPHUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (PU3MYecKue
ABJICHUS, TPUMEHSA TMOJYYEHHbIC 3HAHUWSA, pEWaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMATBHO ESITENRHOCTHBIN XapaKTeP JAHHOTO pa3zena peaiu3yercs 3a
C4€T TOTO, UTO OOYHYAIOIIMECS BBIMOIHAIOT 33/I1aHHs], B KOTOPBIX UM IpeiaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TTOBCEAHEBHOM JKU3HU;
MCITOJIb30BATh HAYYHBIE METOJIbI UCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YyuCIIe 1S IPOBEPKU TMIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIC OCHOBBI HamW0OJIe€ BAXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIB30BAHUS PA3TUYHBIX NUCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JJOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs

y obOyyatomierocss OyayT cOopMUpOBaHBI CIEIYIOUIME TUYHOCTHBIE PE3yJIbTAaThl B
YacTHu:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB,;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CYX JICHUU 00IIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

— OCO3HAHUE BAXKHOCTH MOPAIBbHO--3TUYECKUX IPUHIIMIIOB B JESITEIbHOCTH
YUY€HOT0;

3) 3¢TeTU4eCKOro BOCIIUTAHMS

— BOCIIPUSTHE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
NOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

— OCO3HaHUE IEHHOCTH (U3MUECKOM HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW II0003HATENBPHOCTH, MHTEpPECAa K HCCIEeI0BATEIbCKON
NeSATEeNbHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAaHME IIEHHOCTH O0e30macHoro oOpaza >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBUi O€30MaCHOrO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCIIOBHSIX;

— c(opMHUPOBAHHOCTH HABBIKA peIIeKCUH, TPU3HAHUE CBOETO MTpaBa Ha OIMNOKY
Y TaKOTrO e MpaBa y Jpyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:



— aKTUBHOE YyYacTHE€ B PEHICHWM NPaKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTHYECKOW M
COIMAILHOM HANPABICHHOCTH, TPEOYIOIMINX B TOM YHCIIC M PU3HUECCKUX 3HAHUM;
— HUHTEPEC K MPAKTUUECKOMY U3YUYEHUIO Mpodeccuid, CBSI3aHHbBIX C (PU3UKOM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS

— OpHWEHTAIlMSd Ha TpUMEHEHHE (U3WYECKUX 3HAHWUW JUIS pelIeHUs 3ajad B
o0JlacTh OKpY>Kalollel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbI;

— OCO3HaAHHUE TJ00AJTBHOTO XapaKTepa IKOJOTUUECKUX MPOoOJIeM W MyTer ux
pelleHus;

8) amanTanuum K U3MEHSIOUIUMCH YCJIOBHAM COLMAJBLHOM W NPHPOIHOMH
cpeabl:

— TOTpeOHOCTh BO B3aUMOJEHCTBUHU TIPH BBIMOJHEHUH HCCIEIOBAHUM U
POCKTOB (PU3MYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHUAM
IpYyTHX;

— TIOBBIIICHUWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
NeATEeIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCII€ (POPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UUECKUX 00BEKTAX U SABJICHUSX;

— OCO3HaHUe JIe(PUIIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00aCTH
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— IUIAHHPOBAaHHE CBOETO PAa3BUTHUSA B IPHOOPETCHUU HOBBIX (PU3HMYCCKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aMMOCBS3U IIPUPO/IbI, OOIIECTBAa U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIICHKa CBOMX JCHCTBHM C YYETOM BIMSHHUS HAa OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX TJI00QJIBHBIX TIOCICACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOTrpaMMBl 110 (pr3uKe Ha ypOBHE OCHOBHOT'O OOIIIETO

oOpazoBanus y oOyuatomerocs OyayT copMHUpOBaHbl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJbHBIE  Y4UeOHBIE  JCHCTBHUS, PETYyJATUBHBIC
YHUBEpCAIbHBIC yIeOHbIE TCUCTBUSI.

IMo3naBaTeqbHbIE YHUBEPCATbHBIE YUeOHbIe 1eiicTBUSA

ba3oBble Jiornueckue AeMcTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUI);

YCTaHABIWBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHUS JIJIS
0000IIIEeHUS U CPAaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMAaTPUBACMBIX (paKTax,
JTAHHBIX U HAOIIOICHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHUSIM;
BBISIBIISATh TIPUYMHHO--CJICICTBEHHBIC CBSI3U NPH HM3YyYCHUU (DU3UICCKUX
SIBJICHUI 1 TIPOIIECCOB, JICNIaTh BHIBOBI C HCTIOIB30BAHUEM JISTyKTUBHBIX U
WHJYKTUBHBIX yMO3aKJIIOUCHUU, BBIJIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3MYECKUX BEJIIUYNH;

CaMOCTOATEILHO BBIOUPATh CIIOCO0 peleHns yaeOHoH pu3ndecKoi 3a1aqn
(cpaBHEHME HECKOJIBKMX BapHAHTOB pelieHusi, BBIOOpP Hambosee
MOIXO/ISIIETO ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCIIOJI30BaTh BOIPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMNBIT, HECIOKHBIN
(bU3MYEeCKUl IKCIIEPUMEHT, HEOOMBINOe HucchaeoBaHNEe (U3HUECKOTO
SBJICHUS,

OIICHMBaTh HAa MPUMEHHUMOCTh H  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHHUST U BBIBOABI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAKXKE BBIBUTATh MIPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUAX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

MPUMEHSTh PA3TUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U
orbope WHPOPMAIMU WIM JaHHBIX C yYETOM TPEJIOKCHHON ydueOHOH
(dbuznyeckoit 3a1a4u;

aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (OpPMY  TIPEACTABICHHUS
uHpoOpMaAIMM U WUIIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TrpadUKON U MX KOMOMHAIIUSMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eliCTBUS:

B XOJIe OOCYXXIEHUs y4eOHOro MaTepHuaya, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3aJla4yd W IOICpPKaHHC
0J1aroKeI1aTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYIrUX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3IU4nue U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX;
yOJIMYHO IPECTABIATH PE3yJbTAaThl BBIMOIHEHHOTO (PU3UUYECKOIO OIBITA
(aKCnepuMeHTa, UCCIIEJOBaHUs, IPOEKTA);

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHAUBUAY ATbHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JE€UCTBUS
no e€ JOCTHXEHHUIO: paclpelessiTh poiH, OOCYXIaTh IPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBIINIOJIHATH CBOIO YacTh paOOThI, AOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABJICHUIO U KOOPJIAWHHUPYSI CBOU AEHCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHUA

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOLIUX
11 petieHust GU3NYECKUuX 3HaHU;

OPUEHTHUPOBATHCS B  PA3NIMYHBIX TOAXOJAX [MPUHATUA  PEIICHUM
(MHIMBUAYaTbHOE, NMPUHATUE PEUICHUS B TPYIIE, NPUHITHE PEIICHHM
TPYIION);

CaMOCTOSITEJIEHO COCTaBJIATh AITOPUTM pellieHus (pU3nuecKoi 3a1auu Win
IJlaHa HCCIEOBaHUSI C Y4ETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeAjiaraéMble BAPUAHTHI PEILICHU;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U IIPEJIaraTh IIaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKEHMSI  (HEJIOCTHUKEHHUS) Pe3ybTaToB
JIeSATEebHOCTHU, IaBaTh OLICHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSATEIBHOCTh (B TOM YHUCJE B XOJ BBITOJHECHUS
(U3MYECKOTO HWCCIAEAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTH €0 HA MECTO JAPYTOro YEJIOBEKa B XOJ€ CIIOpa WK AUCKYCCUHU Ha
HAaY4YHYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPyTOro;



MPU3HaBaTh CBOE MPaBO Ha OMIMOKY NpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHHIX HA HAYYHBIC TEMBI U TAKOE K€ IPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATDI

K xoH1y 00ydenus B 7 Kjaacce nMpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHS:  (QU3WYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, THUIOTE3d, €AUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOoe JBWKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHENHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna, aedopmanus  (ympyras,  IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAOIINECS COCYIbL;

paznuyath sBjaeHUs (AudQy3us, TEMI0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHWE, HHEpUUs,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OChIO
BpalleHus, epeaava JaBjaeHus: TBEPAbIMU TEIaMHU, )KUJIKOCTIMU U Ta3aMu,
aTMOC(PEpHOE [aBJICHHE, IUIABaHUE TeEJ, MNPEBPALICHUS MEXaHUYECKOU
SHEPIUHr) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIEHUUH B
OKpY’KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBICHUS B MPUPOJE:
OpUMEpHl JABM)KCHUS C PA3IUYHBIMU CKOPOCTSMU B KUBOM M HEXHBOU
OpUpoJe, NEUCTBUE CWJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOro IaBJICHUs Ha >KMBOM OpraHu3M, IJIABaHHE PbIO, pbluaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]lauy B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PUBUUYECKUX SIBJICHUN;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
buznyeckue BeIUYUHbBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, TyTh,
CKOPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Telna,
CUJIa TPEeHMUsI, 1aBJieHHe (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAIOIIAS
CUJIa, MEeXaHu4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(UIUEHT TOJE3HOTO JACHCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTECHIIMAJIbHAST OHEPrus), MpHU ONHCAHUU TMPABWIBHO TPAKTOBAThH
(bU3HYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHMH, UX 0003HAYEHUS U €UHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
bu3NYeCKyl0 BEIWYMHY C JAPYTUMHU BEIWYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepHu30BaTh CBOWCTBA Ted, (PU3UUYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIB3Ysl MIpaBUIIa CJIOKEHHs CUJT (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBEcHs phruara (0Joka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruy, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHAa U
3aMKMCBIBATH €M0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SBICHHMS, TPOLIECCHl U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3HM, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3a7adyd B 1—2 JEUCTBUSA, HCHOJIb3YysS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajau3a
YCIJIOBHS 3a/1a4y 3allUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HMUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PELICHUS 3a]a4, OLEHUBATh PEAIMCTUYHOCTD
MOJIy4YeHHOW (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXXHO pPEHIUTh TpPH TOMOUIU
(bu3NYECKUX METO0B, B OIMCAHUM MCCIIE0BAaHNUs BbIICIATH IPOBEPSIEMOE
NpeanoioxKeHue (TunoTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKKM B XOJ€ OIbITa, JI€JaTh BBIBOJABI MO €ro
pe3yibTaTam;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3MUYECKUX SBICHUM WIH
(bu3HYecKuX CBOMCTB TeN: (hOPMYIUPOBATH IPOBEPSAEMbIE MPEIOT0KEHHUS,
coOupaTh YCTaHOBKY U3 IPEJI0KEHHOI0 000pyI0BaHUs, 3alIUChIBATh X0
OmbITa U (HOPMYIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMBIE HW3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0b€Ma, CHUJIBI M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
uM(dpoBbIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOW (PM3HUECKON BEIMYHUHBI OT
ApYro € WCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JABHXKYILEr0Cs Te€JIa OT BPEMEHU JBUKEHUS TeJIa, CUIIbI TPEHUS
CKOJILKEHHUS] OT Beca Teja, KauyecTBa OO0pabOTKM MOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHHUS TEJ, CHIIbI
YIOPYTOCTH OT YJUIMHEHUS! MPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPY>KEHHOW YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
MJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B



IUIAHUPOBAHUM  Y4E€OHOrO UCCIENOBaHMs, COOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIUMYMH B BUJE
IPEUIOKEHHBIX TaOIULl U TpauUKOB, AENaTh BBIBOJBI IO pe3ysbTaTaM
WCCIICTOBAHMS,

NPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKMX BEIUYUH (TJIOTHOCTH
BEIIECTBA )XKUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBICHHUE
BO3/yXa, BBITAIKUBAIOUIAsl CHUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KUJIKOCTh  Telo, KOAD(UIMEHT TOJE3HOr0  JICUCTBUA  MPOCTHIX
MEXAaHNU3MOB), CIEIys NPEJIOKEHHOM HHCTPYKLMU: IPU BBINOIHEHUU
U3MEpPEHN coOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHCIATH
3HaYeHHE UCKOMOU BEJIMYUHBL;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPH padoTe C 1ab0paTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOINAOIIMECS COCYAbl, OapoMerp,
pblyar, NOJBUKHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKkTepU30BaTb IMPUHLIMIBI JEUCTBUS M3YyYEHHBIX HPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIIPOBOJAA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PU3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KHU3HU A1 oOecriedeHnst 0€30MacHOCTU MpHU OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHUS 3I0POBBS U COOIIOICHHS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKPYKAOILEH Cpefe;

OCYLIECTBJISATh OTOOpP HCTOYHMKOB HH(popmauuu B HWHTepHeTe B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONM WM MOMKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh NP BHIIOJHEHUH yUYEOHBIX 33JJaHUN HAay4YHO--TIONYJISIPHYIO
JIUTEepaTypy (PU3HMUECKOTO COJepKAHUS, CIIPABOYHBIE MAaTEPHUAIIbI, PECypPCHI
cetu MuTepHer, BruajeTb mNpuU€MaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpa3zoBanusi HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMannu (HU3MIecKOro CoAepKaHus, B TOM



yuciie myOJuYHO esiaTh KpaTKUe COOOIIEHMS O pe3yJIbTaTax MPOEKTOB WU
Y4YEOHBIX UCCIEJOBAHUM, MIPU 3TOM TPaMOTHO HMCIOJIb30BAaTh W3yYECHHBIH
MOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
IIPE3CHTAlNEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU paclpeessTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUHM C TIOCTABIICHHBIMU 3aJa4aMH,
CIEIUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUHM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIAJ] B  JIEATCIBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsE MHEHUE OKPYKAOIIUX.

K xonity o0yueHus B 8 kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAOIINXCSI YMEHUMN:

UCITOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSHUS BEILECTBA, KPUCTATUIMYECKUE U
amop(Hble TeJa, HACBHIIIEHHBIM M HEHACBIEHHBIM mMap, BIAXHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHSISI SHEPrusi, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN JIEKTPUUECKHUI 3apsijl, AIEKTPUUECKOE I0JI€, IPOBOJIHUKU
Y AUDJIEKTPUKH, [IOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;
pasznuyaTh sABJICHHs (TEIUIOBOE paCIIMpPEHHE U CHKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAIIWJUIIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IJIaBJIEHUE, KpUcCTauM3anus (OTBEpAECBaHUE), KHUIICHHE,
TerJionepeaaya (TeTI0npPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
ANEKTPU3aLUs TeJ, B3AUMOJEHUCTBHUE 3apsI0B, JEHCTBUS AJIEKTPUYECKOTO
TOKa, KOpPOTKOE€ 3aMbIKAHWE, B3aWMOJECHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MH]TYKIIMS)
M0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (PU3UYECKUX SBICHUNH B
OKpY’KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KanWwUIApHbIE SBIEHUS B MPHUPOJE,
KpUCTalIbl B Hpupoae, usinydyenue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, Apei @ MorocoB, pojib MArHUTHOT'O MOJIS ISl )KU3HU Ha 3eMIie,
NOJIAPHOE CHUSHUE, MPU 3TOM TEPEBOJUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHY10, BBIJEIATh CYHIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢bu3nueckue BeTUYHMHBI (TEMIlepaTypa, BHYTPEHHSI SHEPTUsl, KOJIUYECTBO
TEIJIOThI, yJAeNbHAasg TEIJIOEMKOCTh BEIIECTBA, YJEJNbHas TEIUIoTa



TUTABJICHUS, yJeJbHas TEIIoTa MapooOpa3oBaHusl, yneidbHas TeIioTa
CrOpaHus TOIUIMBA, KOA()(PHUIMEHT TOJE3HOTO JIEHCTBUS TEIJIOBOU
MaIIMHbI, OTHOCUTEbHAS BJIAXKHOCTh BO3/lyXa, 3JIEKTPUUECKUH 3apsi, CHUIIa
TOKa, DJIEKTPUYECKOE HAMNpsOKEHHE, COMPOTUBJICHUE IMPOBOJHHKA,
yAETHHOE COMPOTHUBIICHUE BEIIECTBA, paO0Ta M MOIIIHOCTH ANEKTPUIECKOTO
TOKa), TpPH ONHCAHWW TPABUIBHO TPAKTOBATH (DUBMUYECKUNH CMBICH
MCIIOJIb3YEMBIX BETTUYMH, 0003HAYEHUS U €UHUIIB (PU3NYECKUX BETUYHH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYUHY C
APYTUMU BEJIMYUHAMH, CTPOUTHh TIpaUKH HU3YUYEHHBIX 3aBUCUMOCTEU
(bU3MYECKUX BEJIIUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (QU3WYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOpHUU
CTPOEHHMsI BEIEeCTBA, NPUHLHUII CYNEepHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma JiJIs yyacTKa IelH, 3aKOH
Jlxoyns—JIenna, 3aKOH COXpaHEHHUsI SDHEPTUH, TIPU 3TOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAKEHUE;
OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIISATDH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYecKuX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBICHHM,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3aJayd B 2—3 JCHCTBHS, HCHOJIB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaln3a
yCIIOBUSI 3aJlayd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIS  pelIeHHs] 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Ay €€ pelIeHHs, MPOBOAMTH pPAacu€Thl U CPAaBHUBATH
MOJTy4YeHHOE 3HauUeHUe (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO pPEHIUTh NpPH TOMOUIU
(GU3MYECKUX METOMOB, HCIONB3Yysl OMHCAHWE HWCCIEIOBaHUS, BBIACIATH
MpOBEPSEMOE TPEIANONOKEHNE, OICHUBATh MPABHWIBHOCTh IOPSIKA
MPOBEJICHUS MCCIEA0BaHNUSA, AeTaTh BBIBOIBL;

IPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WIH
(bu3nyecKuX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh AaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIreparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYYCHUU OT LBETa H3Iydaromiedl (MOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJBI OT TEMIIEPATyphl KUIKOCTH U
wiomanan e€ TOBEPXHOCTH, DJJEKTpHU3alUs Tel U B3auUMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJICUCTBHE TMOCTOSHHBIX MAarHUTOB,
BU3yaJHM3al[isl MAarHUTHBIX TIOJ€H TOCTOSIHHBIX MarHUTOB, JCHCTBHS



MAarHUTHOrO MOJsi HAa IPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYJIHPOBATH
IpOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 IMPENJI0KEHHOTO
000pyI0BaHUsl, ONMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaKHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIIMYMH, CPAaBHUBATH PE3YJIHTATHI
M3MEPEHUI ¢ yIETOM 3aIaHHON aOCOIOTHON MOTPENTHOCTH;

IPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
Ipyroi Cc MCHOJb30BAaHUEM  TMPSMBIX HM3MEpPEHUH  (3aBUCHMOCTH
CONMPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEYHOTO
CEYEHHMsI U YACIIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJHHUKE,
UCCIENOBAHNUE IIOCIEAOBATENBHOTO M MAPAJUIENBHOTO COECIMHEHUN
MIPOBOJIHMKOB): IJIAHUPOBAaTh MCCIIEJOBAaHUE, COOMpaThb YCTAHOBKY U
BBIIIOJIHATh W3MEPEHMs], CIEAys NPENIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl MOJYUYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI] U TpauKOB, 1€TIaTh
BBIBO/JIbI 110 PE3YJIbTATAM UCCIIEAOBAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeNUUMH (yIelbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENysl NPEII0KEHHON WHCTPYKLHH, U
BBIYMCIIATH 3HAUECHUE BEIIMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1abopaTopHbIM
00opy10BaHUEM;

XapaKTepHU30BaTh NPHUHIMIBI  JEHCTBUA HW3YYEHHBIX I[PUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX ONUCAHUSA (B TOM YHCJIE: CUCTEMA
OTOIUICHUS] JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DIJIEKTPUYECKOW SHEPIHH, DSIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMSI O CBOMCTBaxX (DM3MUYECKUX SIBICHUN M HEOOXOIUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIbHBIC
MpUOOPHI IO CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBII TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX LENnel ¢
NOCJIEIOBATENBHBIM U MAPAJIIEIBHBIM COEIMHEHUEM DJIEMEHTOB, pa3janyas
YCJIOBHBIE 0003HAUEHHUS 3JIEMEHTOB JIEKTPUUYECKUX LETEH;



NPUBOANTh  MpPUMEpPhl  (HaXoaWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU oOparieHnu ¢ mpudopamMu u
TEXHUYECKMMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBhS U COOIIOACHUS HOPM
HKOJIOTUYECKOT0 TTOBEACHUS B OKPY KaIOILEH CpeJIe;

OCYIIECTBJIATh TMOUCK WHPOpMauu (U3HUECKOTO COJEpKAHUS B
NutepHeTe, HAa OCHOBE MWMEIOIIUXCA 3HAHUM U MYyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HICTOYHUKOB BBIICISITh HHPOPMAIIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBON HIIM MOKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3aJaHUM HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOro CoJIepKaHusl, CIIPaBOUYHbIE MAaTEpPUAIIbI, PECYPCHI
cetu VHTEepHET, BIaACTh NpPUEMAMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMsl, B TOM YKClie MyOJIUYHO MPEACTABIATh PE3YIbTaThl IPOCKTHOM
WJIU UCCJIEI0BATENbCKON AESTEIbHOCTH, IPU ’TOM TPAMOTHO UCIOJIb30BATh
U3YUYCHHBIM TOHATUIHBIMA anmapar Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUJICHUE MPE3EHTAlEH;

OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (U3HMUECKUX
MPOLIECCOB paclpenesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJla4yaMU, CIEIUThH 3a BHIMIOJHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JEeSITENbHOCTD IPYIIIbI, BEICTPAUBATH KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peiiath KOHMIUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOIITNXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO IBXKEHUs, AchopMarius
(ynpyrasi, mjacTuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHusl U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPA3BYK, dJICKTPOMATHUTHBIE BOJIHBI, IITKAJIA
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTH,
CIEKTPbl UCIYCKaHUS U TMOIJIOIIEHUS, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUe TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIIHbHOE NBIKCHHE (3aTyXaroIlue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3BYyKa, MPSMOJIMHEHMHOE pacCIpOCTpaHEHUE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHUE OEJIOTro CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
M3ITYYCHHS) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNU B
OKpyXaroleM Mupe (B TOM uncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yAbTpaUOJETOBOTO U PEHTTCHOBCKOTO H3JIyYEHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBEIN (OH, KOCMUYECKHE JyYd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeI M (M3UYECKHUE SBIICHUS, UCIIOJIB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYJbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs TeJa,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAS DYHEPTUS CXKATON
NPy KUHBI, KHHETUYECKasi JHEPTHsI, IIOJTHASI MEXaHUYeCKasi JHEPT S, TIEPUO]T
M YacToTa KojeOaHWH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, TOKa3aTeldh MPEIOMJICHUS Cpebl), TPH OIHMCAHHUH
MPaBUJILHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0o003HaueHUs W EIUHHIBI (U3HMUYECKUX BEITUYMH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS W IIPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MacCOBOTO YHCET



IpHU SIIEPHBIX peakUusX, NPHU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalui NPAKTUKO-OPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTDH O0BSICHEHUE U3 2—3 JTOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peraTh pacu€THBIE 3a/1a4H (OMUPAIOIINECS HAa CHCTEMY U3 2—3 YpaBHEHH ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKUE BEIMUMHBL: Ha
OCHOBE aHAJIN3a yCJIOBUA 3aJa4M 3allMChIBATh KPATKOE YCIOBUE, BBIABIATH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIbI,
HEOOXOUMbIE ISl pEIIeHHUs, MPOBOAUTH pPACYETHl U  OLIEHHUBATH
PEATMCTUYHOCTD MOTYUYEHHOI'O 3HaYeHUs] PU3NUECKON BETMYHHBI;
pacrno3HaBaTh IpoOJEMBbI, KOTOPbIE MOXKHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOJOB, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUS, BbIACIATH
MIPOBEPSEMOE NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHMSI  UCCJIEAOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HA0JI0IEHUH U OIIBITOB;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
¢u3znuecKkux CBOWCTB Tea (M3yuyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPruU, 3aBUCUMOCTb MepHoja KoieOaHWW MNpY>KMHHOIO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY Il MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pa3ioXeHue Oeoro CBeTa B CIEKTp, U3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKajle M CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTaHOBKY H3 H30BITOYHOTO Habopa
000py/10BaHus, OMUCKHIBATh XOJ1 ONbITA U €r0 Pe3yJIbTaThl, POPMYJINPOBATH
BBIBOJIbL;

MPOBOJUTH NPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, ONpeness
CpelHee 3HaYeHUue u3MepsieMoil BeIMYMHBl ((DOKYCHOE pacCTOSIHHE
coOuparomed JUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepuTeNpHOTO MPUOOopa);

IOPOBOJUTh HCCJIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYUH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU MPU
PAaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, NEpHoJa
KoJie0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPa)KEHUs CBETAa OT yIJIa MAJEHUs U yIJla MpEeIoMIICHUs OT yria
NajieHus1): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh



YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(bHU3UYECKUX BEIWYMH B BUJE TAOIWII M rpadHUKOB, JIEJIAaTh BBIBOJBI II0
pe3yibTaTam UCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HU3MEpPEHUs] (PU3NYECKUX BEJIWYUH (CpenHsis
CKOPOCTh U YCKOPEHHE TeJla TIPU PaBHOYCKOPEHHOM JABM)KCHHUHU, YCKOPEHHE
CBOOOTHOTO TMaaCHMsI, MKECTKOCTh TMPYKUHBI, KOIPPHUIIMEHT TpeHHUS
CKOJIb)KEHUS, MEXaHW4ecKass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJICOaHWI MaTeMaTHYeCKOTO W MPYKUHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOWparome JUH3bI, PaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIMIOJHATD
WU3MEpPCHHUsI, CIeays TPEII0KCHHOW WHCTPYKIIMW, BBIYHCIATH 3HAYCHUE
BEITMYMHBI U AaHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIBTATHI C YUETOM 3a/IaHHON
MIOrPELTHOCTHA U3MEPEHNUN;

cOOJII0/1aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPpH padoTe ¢ 1ad0paToOpHbIM
0o0opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JINH3a, TUIaHeTapHasi MOJIeNIb aToOMa, HyKJIOHHAsI MOJIEJb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MNPUHIMUIBI  JEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIUIOMETp, MATYMKW TIOJOKEHHsSI, PACCTOSHUS W YCKOPEHHUs, pakKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

MCITIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIIbHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOIECCOB MPU
peIIeHnH Y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbI IS
MOCTPOEHUS N300pAKEHHI B INIOCKOM 3€pKaJie U COOMparoLel JTUH3E;
MPUBOANTh  TMPUMEpPHl  (HAXoaWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU oOparieHuu ¢ nmpudbopamu u
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHUS 30POBhS U COOIIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpee;

OCYHIECTBIISATh TOUCK HHPOpMAIMH  (U3NYECKOTO COJACpKaHUS B
HNuTtepHeTe, caMocTOsATENHHO (POPMYIHUPYS TTOUCKOBBINA 3ampoC, HAXOIUTh
NyTH OINpEAeSICHUs JOCTOBEPHOCTH MOJYYEHHOU MH(OpMAIMKU HA OCHOBE
MMEIOIIHNXCS 3HAHUH M IOTIOJIHUTEIBHBIX HCTOYHHKOB,;



MCITI0JIB30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUil HAYyYHO--IIONYJIIPHYIO
JIUTEpaTypy (PU3HMUECKOro COAECpKaHUs, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYPCHI
cetu UHTepHer, BiaaeTh NpPUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHusi MHYOpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKaHMUS,
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
NESATENbHOCTH, IPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  W3YYEHHBIN
MOHSATUWHBIN anmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIJICHUE TMpEe3eHTalel ¢ y4€TOM OCOOEHHOCTEW ayauTOpHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB H TeM (mudpossbie)
Kourpoabnsie IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®dusnka u e€ poJib B NIO3HAHNH OKPY’KAIOLEro MHUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
M3Hka - Hayka O upHpoae https://m.eds00.ru/7f416194
bu6mmoreka [{OK
1.2 o 2 0 15
FISHACCKHE BETITHHbL https://m.eds00.ru/7f416194
bu6mmorekxa [JOK
1.3 E i 2 0 1
CTECTBEHHOHAYUYHbIN METO/1 MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3znen 2. IlepBoHayanbHble CBeJIeHUS 0 CTPOEHHUHU BellleCTBa
bu6mmoreka [JOK
2.1 C 1 0,5
TpocHHe Beriecta https://m.eds00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHI] 5 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [JOK
2.3 A 2 0,5
TPCTaTHRIC COCTOANMA BetiecTsa https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBHE TeJl
bub OK
3.1 MexaHnueckoe IBUKEHUE 3 nosmorexa I

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



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

Bu6mmorexa [JOK

32 Huepuis, macea, I10THOCTS 4 2 https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
33 Cuna. Brer cnn 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBneHust TBEpAbIMU 4 bubnuorexa [JOK
' TeIaMH, JKHUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlapieHHe KAKOCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOCpepHOS AaBiICHHe 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIOKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 22
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
>1 PaGoTa 1 MomHoCTS 3 ! https://m.eds00.ru/7f416194
bu6mmorexa [JOK
52 Tlpoctbie MeXaHH3MbI > 2 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexatireckas SHepris 6 1 https://m.eds00.ru/7f416194
Hroro no pazneny 14
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 15,5



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Kontpoabubsie IIpakTnyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3pean 1. TenioBblie IBJICHUSA
. bubmuoreka [JOK
1.1 CTpoeHme U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bub6mnoreka [IOK
12 Teruosbie mpoecce! 22 ! 4 https://m.edsoo.ru/7f4181ce
Hroro mo paznemny 29
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
51 DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [IOK
' U X B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [{OK
2.2 ITocTOSTHHBIN PEKTPUUCCKUNA TOK 20 1 7 https:/m.edsoo.ru/7f418 1ce
bubmnoreka [IOK
23 MarHutHbIe SBeHHs ! ! 2 https://m.edsoo.ru/7f4181ce
bubnanoreka [HOK
2.4 5
DICKTPOMATHHTHAS HHIYKLIAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TeM nudpoBbie
Ne i/m P Kontpoabubsie IIpakTnyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHn4eCKOe JBMKEHUE U CIIOCOOBI €TI0 10 1 Bbub6mmorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 2 1
SAIMOSICHCTBHE Tel 0 3 https.//m.edsoo.ru/7f41a4a6
bub6mnoreka [IOK
1. 1
3 3aKOHBI COXpAHEHHS 0 3 https.//m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bub6mnoreka [IOK
2.1 M o 7 3
CXAMIHACCRHC ROTCOAHIA https.//m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
CHAHITICCIHC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpOMAarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMArHUTHOE TIOJIE U 5 5 bubnuorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Bbu6morexa [JOK

4.1 3aKOHBI paCIIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bI 1 onrTHYecKue pUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen S. KBanToBbIe siBJIeHUSA
bu6mmoreka [JOK
51 HcnyckaHue U MOTJIoIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
52 CTpOCHHE ATOMHOTO pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbu6mmorexa [JOK
>3 Anepivie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 17
Pa3znen 6. IloBTopuTe1bH0-00001IAKO NI MOTYJIb
6.1 [ToBTOpenue n 0000IIEHNE CONIEPIKAHUS 9 1 bubnuorexa LIOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 15


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
Kosn4yecTBO 4acoB Hara DJIeKTPOHHbIE JesAiTeIbHOCTD YUMTEJIsl C
H3Y4eHHs UHu(ppoBbIe y4eToM padoueil mporpaMmsl
Tema ypoxka Kontpoas |IIpakTu
(yueOHast  oOpa3oBaTe/ibHble BOCIMTAHHSA
Bcero | Hble YyecKkue
He/eJIs1) pecypcesl
padoTsbI padoTsbI
duszuka — Hayka o npupoje. SABiaeHus 1 1 noOyK1aTh 00y4aroIXcs
MIPUPOJIBI coOIIIO/IaTh HA YPOKE
OOLIEPUHSATHIE HOPMBI
du3nvecKue sBICHUS 1 1 Hetp p
MOBEJICHUS, TIPABHJIA OOIICHHUS
du3nvecKre BeTUIUHBI U UX 2 CO cTapmuMH (yduTeneM) i
u3Mepenue. Jlaboparopuas padota Ne 1 1 05 CBEPCTHHKAMH
«OrmpeeneHue MeHbI TeTICHIS ’ (oOyuarommucs;
U3MEPUTETLHOIO IPUOOpar. HPUBJICKATH BHUIMAHHC
v - ’ 00y4JaromuXxcs K ICHHOCTHOMY
K-HCCJIeIOBaHU MEpeHH
POK-HCCIIeNo ¢ VISMCpeHHC aCTICKTy M3YYaeMbIX Ha ypOKe
TEMIEPATYpPhI PU TTOMOIIIH 1 1 SBIICHUH, IOHSATHH, IPUEMOB;
YKUJKOCTHOTO TEPMOMETPA U JJaTIUKA HCIIOJTb30BaTh BOCIIUTATEIIHHBIC
TeMrepaTypsl"” BO3MOXHOCTH COAEPKaAHUSA
CrapToBasi JUAarHOCTHKA. 3 y4eOHOTO npejiMeTa Hepes
butimoreka IIOK | moabop cOOTBETCTBYIOIUX
MeTo 161 Hay4YHOTO MTO3HAHHUS.
0 . 1 https://m.edsoo.ru/ff0 | TEKCTOB AJI YTE€HHUA, 3a1a4 I
nucaHue (pU3NIECKUX SIBICHUIH C 9724 pEIIHNS, POBIEMHBIX
MTOMOIIIBIO MOJIETeH CUTYyaIui aJist OOCYKICHUS B
3 KJIacce;
Vpoxk-uccnenosanue "TIposepka HPUMCHAITE Ha ypOKE
. N WHTEpaKTUBHBIC (DOPMBI pabOTHI
TUIIOTE3bI: TaTbHOCTh MOJETA IIapHKa,
1 1 ¢ 00yYarOLMMHUCS: TPYIIIOBAS
MyIEHHOTO TOPU30HTAIILHO, TEM
yH p ’ pabota nuiau paboTa B mapax,
n
0osblle, 4eM OOJIbIle BHICOTA ITycKa KOTOPBIC y4aT 00yUJarouXcs
KOMaHJTHOH paboTe 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

((HepBOHa‘IaJ'II)HBIe CBCICHHUA O
CTPOCHUU BCUICCTBA»

Ctpoenue BerecTBa. OMBITHI, bubnmoreka [JOK
7. JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE https://m.edsoo.ru/f
BEIlECTBA f09fela
JlaGopaTopnas pabota Ne 2 bubnmnorexa [JOK
8. «OnpeneneHue pa3MepoB MAJIBIX TEI. 0,5 https://m.edsoo.ru/f
JIBMIKEeHHE YacTHIl BEIIEeCTBA f0a013e
Ypoxk-uccnenoanue «OMbITHI 110 bubnuoreka [JOK
9. HaOJFOICHUIO TEIJIOBOTO PACITUPEHUS 1 https://m.edsoo.ru/f
ra3oB» f0a5530
ArperatHble COCTOSIHMSI BEIIECTBA.
10. Jlaboparopnas pabora Ne 3 «M3mepenne 05
o0BeMa Temay.
Oco0EHHOCTH arperaTHBIX COCTOSTHUHN
bubnunoreka [JOK
BobI. O000IIIEHKE 10 pa3aeTy
11. https://m.edsoo.ru/f

f0a0378

B3aUMOJICUCTBUIO C IPYTUMU
00ydJaronuMucs;

ONUPATHCS HA KU3HEHHBIN OIIBIT
00y4aromuxcsi, yTOYHsS 4TO
OHH YHTAIOT, YTO OHU CIYIIAOT,
BO UTO OHHU UT'PAIOT, O YeM
TOBOPST Ha TIEPEMEHAX, O YeEM
qaTaTcs B CETAX

MoOYXAaTh 00 yJarOIIHXCS
co0JII0/1aTh HA YPOKE HPUHIIMIIBI
yueOHOM JUCIUILTUHBI U
CaMOOpraHu3aIHH;

NpUBJIEKaTh BHUMAaHHE
oOyyaromuxcs K 00cyKaaeMoit
Ha ypoke nH(popMaLuu,
aKTHUBU3AIMH [T03HABATEIHHON
JIeSITeIbHOCTH 00Y4aroIIuXCsl;
OpPraHU30BBIBATH IS
00yJaromuxcs CUTyaIui
CaMOOLIEHKH (KaK y4eOHBIX
JOCTIDKEHHUI OTMETKaMM, TaK U
MOpaJIbHBIX, HPABCTBEHHBIX,
TPaKIAHCKHI MOCTYITKOB);
MOMOYb 00yYarOIIUMCsI
B3TJISTHYTh HA y4EOHBIN
MaTepHall CKBO3b MPU3MY
YeJI0BEYECKOM 1IEHHOCTH;
peaan30BHIBAT
BOCIIUTATEIIbHBIE BO3MOKHOCTH
B Pa3IUYHBIX BHIAX
JEATETLHOCTH 00yJarOIINXCS CO


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CJIOBECHOM (3HAKOBOI) OCHOBOM:
cucTeMaTtu3aIys yueOHoTro
MaTepuana,

IPUMEHSTh Ha YpPOKe
UHTEpaKTUBHbIE (POPMBI pabOTHI
¢ 00y4aroLMMHCA: AUCKYCCHH,
KOTOpbIE JAt0T 00yYaroIIMMCs
BO3MO>KHOCTb IIPUOOPECTH OMBIT
BE/ICHUSI KOHCTPYKTUBHOTO
Janora

12.

13.

14.

MexaHnueckoe JBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHUE

Ckopocts. Enunune! ckopoctu

Pacuer IMyTU U BpCMCHU JIBUKCHHUA

but6mmoreka [{JOK
https://m.edsoo.ru/f
f0a05c6

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a079c
but6mmoreka [JOK
https://m.edsoo.ru/f
f0a0aed

15.

16.

17.

Nuepuusi. Macca — Mepa UHEPTHOCTH
Ten

JlabopaTtopHnast pabota Ne 4
«/I3MepeHne Macchl Tena Ha PHIYaKHBIX
BECax».

IInoTHOCTE BemecTBa. PacueT Macchl u
00BbeMa Tejia Mo €ro IIOTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a0c10

but6mmoreka [JOK
https://m.edsoo.ru/f
f0a4eeb

bubnunoreka [JOK
https://m.edsoo.ru/f
f0aOfee

WHUIIMUPOBATH OO0YYAIOLIUXCS K
00CYKIEHUIO, BEICKA3bIBAHUIO
CBOETO MHEHUs, BBIpaOOTKE
CBOETO OTHOIICHHUS IO TTIOBOIY
MOJy4aeMoOi Ha ypOKe
COLMAIBHO 3HAYMMOMU
uHhopmanuu;

OpraHU30BbIBATH B PAMKAX
YpOKa MpOSIBIICHUI aKTUBHOU
KU3HEHHOW MO3ULINH
oOyJaromuxcs;

OpPraHU30BBIBATH
UH/IUBUAYAIBHYIO YYEOHYIO
JIESITENIBHOCTD;

ONUPATHCS HA )KMU3HEHHBIN OIBIT
00y4aromuxcsi, IPUBOIs


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota Ne 5 9
18. «Onpez[eneHI/Ie IUIOTHOCTH TBEPAOTO
Tena»
" 10 bubnmnorexa [[OK
Penrenue 3anad mo reme "IlnoTHOCTH
19. semectaa" https://m.edsoo.ru/f
B f0a123c
Cuna kak XxapakTepuCcTUKa 10
20.  B3aumojelicTBus Ten. Cuia ynpyrocTu.
3axoH ['yka
JlaGopaTopHnas pab6ota Ne 6 «3yuenune 11
5 | 38BUCHMOCTH PacTAKEHUA
" (medopmanyu) MpyKUHBI OT
IIPUIOKEHHON CUIIBI»
22.  SIBnenume tarotenus. Cuia THKECTH 11
CBs13b MEXKIy CHIION TSKECTH U MacCOr 12 bubnunoreka [JOK
23.  Ttena. Bec tena. Pemenue 3agad no reme https://m.edsoo.ru/f
"Cumna Tsxectn"” f0al778
12 bubmuoreka [JOK
Cua TsHKECTH Ha JPYTHX TUIaHETaX.
24 dusnyecKre XapaKTEPUCTHKH IIAHET tlps: Pm.edsn0. it
pakrep 021502
13 but6mmoreka [JOK
25.  Hsmepenue cwi. Jlunamomerp https://m.edsoo.ru/f
f0al8cc
13 bubmmoreka [JOK
26. Bec tena. HeBecomocTb https://m.edsoo.ru/f
f0a1778
CIio)eHue IByX CHUJI, HAMTPABJICHHBIX 0 14 bubmoreka LIOK
27.  onaHoM mpsimoil. PaBHoAeCTBYIOMIAs https://m.edsoo.ru/f

CHJI

f0ala70

JICHCTBEHHBIN IIPUMEPBI,
00pa3bl, MmeTadopsl — U3
OJIU3KUX UM KHUT, GUITHBMOB,
MYJIbTUKOB, KOMITBIOTEPHBIX
urp,

BOCIIMTHIBAThH y O0YJAFOIIAXCS
YYBCTBO YBKEHUS K KU3HU
JIPYTHX JIIOJIeH U )KU3HH
BOOOIIIE;

MOJIETTMPOBATh HA YPOKe
CUTYaIlUH IJIs1 BEIOOpA MOCTYITKA
oOydJaromuMucs (TeKCTHI,
uHporpaduka, BUJIEO U JIp);

peaan30BbIBATH
BOCTIUTATEIHHBIE BO3MOKHOCTH
B Pa3JIUYHBIX BHIAX
JEeSITeIbHOCTH 00yJYaIOMIUXCS Ha
OCHOBE BOCIIPUATHSI 3JIEMEHTOB
JIEACTBUTEIIHOCTH:
HaOJIFO[eHME 3a
JI€MOHCTpalMSIMU YUUTEII,
MPOCMOTP y4eOHBIX (PUITHEMOB;

pealin30BbIBATh Ha YPOKax
MOTHBHPYIOIIHIA MOTSHIIUAT
IOMOpAa, Pa3psuKaTh


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

28.

29.

30.

31.

32.

33.

34,

35.

36.

Pentenue 3amad mo reme
"PaBHOnelicTBYIOIIAS CHIT"

Cuna tpenus u e€ Bubl. TpeHue B
HPUPOJIC U TEXHUKE

JlaGopaTopnas pabota Ne 7«M3ydenue
3aBHCHUMOCTH CHUJIbI TPEHHSI CKOJIBKECHUS
OT CHJIBI JIaBJICHUSI U XapaKTepa
COTPUKACAIOIIUXCS TTOBEPXHOCTEI»

Pemrenue 3amau mo temam: «Bec Temay,
«I"padmyeckoe n300paKeHUE CUITY,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID)

Kontponbnas pabota 3a 1 monyroaue
Mo TeMaM: «MexaHn4ecKoe IBUKEHUEY,
«Macca, II0THOCTEY, «Bec Temay,
«I"paduueckoe n3o0paxkeHue Cuim,
«Cunbi»

Jasnenne. CriocoObl yMEHbIIECHUS U
YBEJIMUYEHUS 1aBJICHUS

JlaBnenue rasa. 3aBUCHUMOCTb J1aBJICHUS
raza oT 00béma, TemMreparypsl

[lepenava naBieHust TBEPABIMU TElaMHU,
JKUIKOCTSIMH U razaMu. 3akoH [lackais

Pabota ¢ Tekctamu no teme "JlaBineHue
TBEPIBIX TEJ, KUIKOCTEH U ra30B

14

15

15

16

16

17

17

18

18

bubmuoreka [JOK
https://m.edsoo.ru/f
f0alb9c

but6mmoreka [{IOK
https://m.edsoo.ru/f
fOalcc8

bubmuoreka [JOK
https://m.edsoo.ru/f
f0aldeO

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0a20a6

bubnuoreka [JOK
https://m.edsoo.ru/f
f0a2376

bubmmoreka [JOK
https://m.edsoo.ru/f
f0a25b0

bubmuoreka [JOK

https://m.edsoo.ru/f
fOa4ffe

HANPSOKEHHYIO 0OCTAaHOBKY B
KJacce

noOy>K1aTh 00y4aroIXcs
co0JII0/1aTh Ha YPOKE
OOIIETTPUHSATHIE HOPMBI
MIOBE/ICHMS, TIpaBHJIa OOIICHHS
CO CTapIIUMHU (yUUTENIeM) U
CBEPCTHUKAMH
(oOyuarormucs);

peaJII/I3OBBIBaTB
BOCIIMTATCJIBbHBIC BO3ZMOXHOCTHU
B paBJII/I‘-IHBIX BUAax
JIeATETLHOCTH O0yJarOIINXCS CO


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

I[aBJ'ICHI/Ie B XXUJKOCTH U rase,

19

bubmuorexa [JOK

37. . https://m.edsoo.ru/f
BBI3BBAHHOC ACUCTBUEM CHJIbI TAXKECTHU 022718
19 bubmnoreka [JOK
Pemenue 3amau o teme «JlaBieHue B
38. 3 I https://m.edsoo.ru/f
XKUIKOCTH U rase. 3akoH [lackams» £0a2826
20 but6mmoreka [JOK
39.  Coolmiaroniuecs: CoOCyIbl https://m.edsoo.ru/f
f0a2970
20 but6mmoreka [JOK
40.  I'maopaBiav4ecKuyl mpecc https://m.edsoo.ru/f
f0a3136
41 Manomerpsl. [1opiIHEBON KUIKOCTHBIN 21
" Hacoc
AtMocdepa 3emin ¥ IPUIHHBI € 21 bubmorexa OK
42. https://m.edsoo.ru/f
CyILIECTBOBaHUS f0a2b5a
22 but6mmoreka [JOK
43.  Bec Bo3myxa. ATMocepHoe gaBiIecHUE https://m.edsoo.ru/f
f0a2b5a
22 bubnuoreka [JOK
H3mepenne aTMOCHEPHOTO AaBIICHUSI.
44, 0 T https://m.edsoo.ru/f
neIT Toppuuerm f0a2da8
3aBUCUMOCTh aTMOC(EPHOTO J1aBICHUS 23 Bubmmorexa [IOK
45, P https://m.edsoo.ru/f
OT BBICOTHI Hal YPOBHEM MOPs f0a2fc4
23 bubnuoreka [JOK
bapometp-anepouna. AtMmochepHoe
46. poMETp pon (bep https://m.edsoo.ru/f

JAaBJICHUC Ha PA3JIMYHBIX BBICOTAX

f0a2fc4

CJIOBECHOM (3HAKOBOI) OCHOBOM:
BBIBOJIbI M JOKA3aTeJIbCTBO
dbopmyn, ananuz popmy,
pelIeHne TeKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJa4,
BBITIOJTHEHHE 3a/IaHU# TI0
pa3rpaHUYECHUIO IOHATUI

peann30BBIBATh
BOCIIUTATEIbHBIE BO3MOKHOCTU
B Pa3IUYHBIX BHIAX
JeATEIIFHOCTH 00YJatoNIUXCs Ha
OCHOBE BOCTIPUSITHSI SJIEMEHTOB
IEUCTBUTEIILHOCTH:
HaOJro/IeHue 3a
JIEMOHCTPAIUAMH YUUTEIIS,
IPOCMOTpP y4eOHBIX (PHIBMOB;

WHULMMPOBATh U NOAJIEPKUBATH
UCCIIEI0BATEIbCKYIO
JeSITebHOCTh 00YUaIOIIUXCS B
pamMKax peajn3aluy MU
WHAMBUYAJIbHBIX U IPYNIIOBBIX
UCCIIEI0BATEIbCKUX IIPOEKTOB,
4TO JacT 00ydarommmMes
BO3MOXKHOCTh MpHOOpecTH
HaBBIK ITyOJIMYHOTO
BBICTYIUICHHUS NIEPENT


https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47.

48.

49.

50.

51.

52.

53.

54.

55.

Pemenue 3amau no teme "
Atmocdeproe naBieHue"

JlericTBHE JKMAKOCTH 1 ra3a Ha
MOTPYKEHHOE B HUX TEJIO. ApXHUMEI0Ba
cuiia

JlaGopaTopnas pabota Ne§
«Omnpenenenue BbITAIKUBAIOIIEH CHUIIBI,
JICUCTBYIOLLEH Ha TENO, IOTPYKEHHOE B
HKHUJIKOCTB)

JlabopaTopnas pabota Ne9 mo teme
«MccnenoBanue 3aBUCUMOCTH Beca Tela
B BOJIE OT 00bEMa MOTPYKEHHOU B
KHUJIKOCTb YacTH TeJIa»

IInaBanue Texn

JlaGopaTtopnas padora Ne 10
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
omnpeneneHue e€ rpy30no1bEMHOCTH"
Pemenue 3anay no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey, «/laBnenue
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
KonTponbnas pabota mo Teme
«JlaBieHne TBEPABIX TEN, )KUIAKOCTEN U
ra3oB»

Mexanuveckas pabora

24

24

25

25

26

26

27

27

28

but6mmoreka [JOK
https://m.edsoo.ru/f
f0a3276

bubnnoreka [JOK
https://m.edsoo.ru/f
f0a33fc

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a3514

but6mmoreka [JOK
https://m.edsoo.ru/f
f0a3a96

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a3654

but6mmoreka [JOK
https://m.edsoo.ru/f
f0a3f82

ayAuTOpHEN,
apryMEHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKH
3pEHUS;

IPUMEHSTh Ha YPOKe
MHTEPAaKTUBHbIE (POPMBI paOOTHI
¢ 00y4aroIUMHCs: BKIIIOYEHHE B
YPOK UI'POBBIX IPOLIENYD,
KOTOpbIE CIOCOOCTBYIOT
HaJIaKUBAHUIO [TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILIEHUH B
KJiacce;

BBICKAa3bIBaTh CBOM UHTEPEC K
YBIICYCHUSIM, MEUTaM,
KU3HEHHBIM IUIAHAM,
npobyieMaM jaerei/
00ydJaronmxcsi B KOHTEKCTE
coJiepKaHusl y4eOHOTro
npeaMeTa

NpUBJIEKaTh BHUMaHNE
oOyyaromuxcs K 00cykaaeMoit



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

28

bubmuorexa [JOK

56. MomHocTh. EquHUIBEI MOIITHOCTH https://m.edsoo.ru/f
f0a3f82
VYpoxk-uccnenosanue "Pacuér 29
57.  MOUIHOCTH, Pa3BUBAaE€MOH IIPU NOABEME
1o JiecTHUIe"
cg IIpocteie MexaHu3MBbl. Phryar. 29
" PaBHOBecHe CWJI Ha pbIYare
Prruaru B TexHuKe, OBITY M IPHPO/IE. 30
bubmnoreka [JOK
JlaGopaTtopnast pabota Ne 11
> «HccnenoBanue yciaoBUil paBHOBECHSI s el it
it y p f0a478e
pbIyara
30 but6mmoreka [IOK
Pemenue 3amau no reme «Y cioBus
60. ABHOBECHS DLITAND) https://m.edsoo.ru/f
P P f0a48a6
KoaddunmenT monesnoro neicTBus 31
gy | MexaHM3Ma. JlaGopaTopnast pabota No
" 12 «U3mepenue KI1J] HakIOHHOM
MIJIOCKOCTH
" 31 bubnmnorexa [[OK
Pemenue 3aga4d no teme "Pabora,
62. woocrs, KITT" https://m.edsoo.ru/f
H ’ fOa4c48
32 bubmuoreka [JOK
Mexannueckas sHeprus. Kunetnueckas
63. e https://m.edsoo.ru/f
B P f0a4252
. 32 but6mmoreka [JOK
3aK0H COXpaHEHUSI MEXaHUIECKOM
64. https://m.edsoo.ru/f

SHEPrUu

f0a4360

Ha ypoke UH(pOpMaIHH,
aKTHBU3AIMY TI03HABATEILHON
JIeSITEIbBHOCTH 00Yy4aroIInXCsl;
HNPUMEHATH HA YPOKe
UHTEpaKTUBHbIE (POPMBI pabOTHI
¢ 00OyJaroIUMUCS:
MHTEJUIEKTYaJIbHbIE UTPBI,
CTHUMYJIUPYIOIINE
MI03HABATEJbHYIO MOTHBALIUIO
00yyJaromuxcs;

yCTaHaBJIMBATh JOBEPUTEIIbHbIC
OTHOIICHUS MEXKAY YUUTEIEM U
00yJarouuMucs,
CHOCOOCTBYIOLIMX MTO3UTUBHOMY
BOCTIPHSITUIO yYAIIUMUCS
TpeOOBaHUH U IPOCHO yUUTEIS;
HCTIOJIB30BaTh BOCITUTATEIBHBIC
BO3MOXKHOCTH COJICPIKaHUS
y4eOHOro MpeaMeTa yepes
mo00P COOTBETCTBYIOIINX
TEKCTOB JJIsl UTEHMs, 3a7a4 JUIs
penieHus1, mpoOIeMHBIX
CUTYaIMH JJ1s1 00CYXKIEHHS B
KJacce;

peaan30BHIBATh
BOCIIATATEIIbHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUIAX
JeSITeIbHOCTH 00yUarOIIUXCsl Ha


https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEPUMEHTAIBHOE ONPEICIICHUE
N3MEHEHUS KUHETHUECKON U

0> MOTEHITUATBLHOM SHEPTUH TIPU
CKaTBIBAaHHUM TeJIa [0 HAaKJIOHHOM
IUIOCKOCTH"

66 PabGota ¢ Texcramu o TeMe "Pabora.

MomuHocTs. DHeprus"

KonrponsHas pabora no teme «Pabora
67. 1 MOIIHOCTb. DHEPTHUSD.
IIpomexxyTouHast arrecTanus.

®dus3uka u MUp, B KOTOPOM MBI JKHBEM
3aKIII0YUTENbHBIA YPOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

155

33

33

34

34

OCHOBE BOCTIPHUSITHSI 3JIEMEHTOB
JEUCTBUTEIILHOCTH:
HaOJIFO[eHNE 3a
JEMOHCTpAIHSIMHU YIUTETIS,
IPOCMOTP y4EOHBIX (PHIBMOB;
OpPraHu30BBIBAThH B PaMKax
ypOKa MoOoIIpeHHe
y4eOHOM/CorabHOM
YCIICIIHOCTH;

OMUPATHCS HA KU3HEHHBIN OIIBIT
00yJarouuXxcs ¢ y4eTOM
BOCIIUTATEIbHBIX 0a30BBIX
HAIIMOHAJLHBIX IEHHOCTEH
(BHLL);

(dbopmMHpOBaTh y 00yUYaAIOIIHUXCS
KYJIBTYPY 37I0pPOBOTO U
6e3omacHoro oopasa *Ku3HH;
CO3l1aBaTh TOBEPUTEIHHBIN
TMICHXOJIOTHYECKUH KIIMMAT B
KJ1acce BO BpeMsl ypoka



8 KUIACC

KoanuyecTBO 4acoB Jara
DJIeKTPOHHbIE
Ne Tema ypoka K 1 H3yHeHms nugposeie
OHTPOJIb aKTH
n/n P P P (yueOHas P
Bcero  HbIe YyecKue Hexes) o0pa3oBaTejibHbIE
padoThI padoThbI pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO- bubmuoreka [JOK
1. KUHETUYECKON TEOPUU U UX ONBITHBIC 1 1 https://m.edsoo.ru/f
MOATBEPKACHUS f0a5256
2. Macca u pazmep aTOMOB U MOJIEKYJT 1 1
N bubmuoreka [JOK
Mopaenu TBEpIOTO, JKUIKOTO U
> ra3o000pa3HOro COCTOSTHUI BellecTBa L 2 utps./fm.edso0. it
P . f0a540e
OOBbsicHeHHEe CBOMCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM 1 5
' BEILIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUYECKOU TEOPUH
but6mmoreka [IOK
5. Kpucrannmaeckue u amopdusie Tena 1 3 https://m.edsoo.ru/f
f0a5800
but6mmoreka [IOK
CmauuBaHMe U KalUJUISIPHOCTb.
6. OBePXHOCTHOE HATKEHIE 1 3 https://m.edsoo.ru/f
P £0a5530
but6mmoreka [{IOK
TenoBoe paciMpeHue U cxaTHue.
7. BXOHOM KOHTOOME 1 1 4 https://m.edsoo.ru/f
A PO f0a5a26
Temneparypa. CBsi3b TEeMIIepaTyphl CO
8. CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1 4

YaCTHI]

JlesiTeIbHOCTD YUUTeJIs C
y4eToM padoueil mporpaMmbl
BOCIIUTAHUS

MoOyXAaTh 00 yJarOIIHXCS
co0III01aTh HA YPOKE IPUHIIMIIBI
y4eOHOI TUCIUIUIMHBI U
CaMOOpraHu3aIHH;
OpraHU30BBIBATH HIEPCTBO
SPYIUPOBAHHBIX O0YUaIOIINXCS
HaJl UX HEYCIEBAOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIINe
00ydJaronMcs CoIuaIbHO
3HAYUMBIN ONBIT
COTPYAHUYECTBA U B3aMHOM
MIOMOIIIY;

NPUMEHSTh Ha YPOKe
MHTEPaKTUBHbIE (POPMBI pabOTHI
¢ 00yJaronMMHUCS: TUCKYCCHH,
KOTOpbIE JAt0T 00yYaroIMMCs
BO3MOYHOCTb TPHOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTUBHOTO
JManora;

peaTn30BHIBATH

BOCIIUTATEIbHBIC BOZMOKHOCTH
B PA3IMYHBIX BUAAX

JEeSITeTBHOCTH 00YUYAIOIIHXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

Bnyrtpennss sueprus. CriocoObl

bubmuorexa [JOK

9. . https://m.edsoo.ru/f
W3MEHEHUs BHYTPEHHEH SHEPrUn £0a5c60

bubmnoreka [JOK

10.  Bwugwl Teruionepenauu https://m.edsoo.ru/f

f0a6412
Vpoxk-xoHDeperus "TlpakTuueckoe
P Qep P N but6mmoreka [{IOK
HCITOJIb30BAaHUE TEILJIOBBIX CBOMCTB

11. https://m.edsoo.ru/f
BEIECTB ¥ MATEPHAJIOB B IIEIISAX £0a65¢c0
sHeprocOepexeHus"

but6mmoreka [JOK
KonuyecTBo TemioTsl. Y AcnbHas

12. https://m.edsoo.ru/f

TEIJIOEMKOCTh £0a6976
but6mmoreka [JOK
YpaBHEHHE TEIIOBOTO OajaHca.

13. https://m.edsoo.ru/f
TemmooOMeH 1 TEIIOBOE paBHOBECHE £0a7088
JlaboparopHast pabota Ne 1
" bu6muoreka [IOK

HccnenoBanue sSBICHUS TEIZIOOOMEHA

14, = i https://m.edsoo.ru/f
MPU CMEIIMBAHUN XOJIOTHON U TOpsSYCH £0a6a98
BOJBI"

Pacuer xoandecTBa TEIUIOTHI,

15.  HeoOXOIUMOTO JUIS HarpEeBaHUS TeJa U
BBIICIIIEMOTO MM TTPH OXJIQXKICHUU
JlaGopatopnas pabota Ne 2 bubmuoreka [{IOK

16. "OmnpezneneHue yJaenbHON TEMJIOEMKOCTH https://m.edsoo.ru/f
BemecTna" f0a6bb0

bubmuoreka [JOK
DHeprus TOIIUBA. Y IeibHasl TEII0Ta
17. https://m.edsoo.ru/f

CTOpaHHS

f0a7b5a

cUcTeMaTH3aIus yueOHOTOo
MaTepuaa,

peaTn30BHIBATH
BOCIIUTATEIbHbIE BO3MOXKHOCTH
B Pa3IUYHBIX BHIAX
JeSITeIBbHOCTH 00YUaIOIIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
caMocCToOsITeNIbHas paboTa ¢
yueOHUKOM, paboTa C Hay4HO-
MIOIYJIIPHOM JIMTEPATYPOH,
0TOOp ¥ CpaBHEHHE MaTepHrala
10 HECKOJIbKUM MCTOYHHKAM;
MPOEKTHPOBATH CHUTYAIlUU
COOBITHS, pa3BUBAIOIINE
KYJIbTYpY NEpeKUBAHUAN
LIEHHOCTHbIE OPUEHTALUU
pebeHKa;

no0yX/1aTh 00yJaromuxcs
coOiroaaTh Ha ypOKE MPUHIUIIBI
yueOHOI TUCIUIUIMHBI U
CaMOOpTaHu3aINH;

NPUMEHSTh Ha YPOKe
MHTEPAaKTUBHbBIE (OPMBI pabOTHI
¢ o0yyaromMucs: yuyeOHble
JICKYCCHUH, BUKTOPUHBI,
HACTOJIbHBIE UTPHI, POJICBbIE
UTpBl, y4eOHbIE IPOEKTHI;
BO3MOXKHOCTH B Pa3JTUYHBIX
BUJAX J1€ATEIbHOCTH
00ydJaromuxcsi Ha OCHOBE
BOCIIPHSTHS DJIEMEHTOB
JICUCTBUTEIILHOCTHU: aHAJIU3
MpOOJEMHBIX CUTYAIUH;


https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

IInaBneHue u oTBEpAEBaHUE

but6mmoreka [JOK

18. KpHUCTAJUIMYECKUX TeJ. Y aeabHast 9 https://m.edsoo.ru/f
TEIIOTA TUIABICHUS f0a71d2
JIaboparophas pabota Ne 3 bu6muoreka [IOK

19. "OmnpeneneHue yaeabHOM TEIIOTHI 10 https://m.edsoo.ru/f
IUIaBJIEHU JIpaa" fOa72fe

bubmuoreka [JOK
[TapooOpazoBaHue U KOHEHCAIIUS.
20. Memaneie 10 https://m.edsoo.ru/f
P f0a740c
Kunienue. Y nenbHas temiora
bubnunorexa LIOK
napooOpa3oBaHUs U KOHJICHCAIIUH.
2t 3aBHCUMOCTh TeMIIepaTypbl KUIIEHHUS OT 1 utps:/Vm.edso0. it
paTyp f0a786¢
aTMoc(hepHOro JaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas bubnmoreka [JOK

22.  pabota Ne 4 "OmnpeneneHue 11 https://m.edsoo.ru/f
OTHOCUTEJILHOM BJIaXHOCTH BO3ayXxa" f0a7628

»3 Pemenue 3aa4 Ha onpezeneHue 1

" BI@XHOCTH BO3JyXa
" bubnunorexa LIOK
Pa6ora c rekctamu o reme "TersioBbie
24, R 12 https://m.edsoo.ru/f
fOacb14
[TpuHIHIBI pabOTHI TETIIIOBBIX

25.  neurareneif. [lapoBas TypOuHa. 13
JIBuraTesnb BHyTPEHHETO CTOPAHUS
KII/I renmoBoro asurarens. TenaoBsie bu6mmoreka [IOK

26.  JIBUTaTeJIM W 3allUTa OKPY>KaroIEeH 13 https://m.edsoo.ru/f
cpenbl f0a7c7c
3aKOH COXpaHEeHHMsI U MTPEeBPALLECHUS

27. P peBpatll 14

OHECPIHHU B TCIJIOBBIX ITpOLCCCax

peaTn30BHIBAT
BOCIHUTATEIbHbIE BOZMOKHOCTH
B Pa3IUYHBIX BHJIAX
JESTEIIbHOCTH 00YYarOIINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
CIIyIIaHWE U aHaIu3
BBICTYIVICHUI CBOUX
TOBAPHUIIIEH;

MPOEKTHPOBATH CHUTYAIlUU U
cOOBITHSI, pa3BUBAIOIIINE
HYMOIMOHATBHO-IIEHHOCTHYIO
chepy obOyuarormierocs;
VYUTHIBATh KYJIbTYypPHBIC
paznuuus 00y4Jarouuxcs,
MI0JIOBO3PACTHBIX U
WHVBHUIYaJIbHBIX
0COOEHHOCTEMN;

o0marecs ¢ oOyuarormmmucs (B
JIaJiore), Mpu3HaBaTh UX
JIOCTOUHCTBA, IOHUMATh U
MPUHUMATH UX


https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU PaboTe MO bu6muoreka [{IOK
28. teme "Temnosele sBieHus. MI3MeHeHne 14 https://m.edsoo.ru/f
arperaTHbBIX COCTOSIHHMI BerecTra" f0a83f2
Konrponsnas pabdora 3a 1 noiayrozaue mo bu6muoreka [IOK
29. teMe "TeruioBsie sBieHus. MI3MeHeHnue 15 https://m.edsoo.ru/f
arperaTHbIX COCTOSIHMI BerecTa" f0a86ae
30 DnexTtpusanus Tei. [[Ba poga 15
" DIEKTPUYECKHUX 3aPSI0B
Ypoxk-uccienoBanue "DieKTpusanus
31. TeJ MHAYKUWEH U IIPU 16
CONPUKOCHOBEHUU"
N but6mmoreka [IOK
B3auMogeiicTBre 3apssKeHHBIX TEll.
32. axon Kvioma 16 https://m.edsoo.ru/f
Y f0a87e4
OnexTpuueckoe none. HanpspkeHHOCTD bu6nuoreka [IOK
33.  anekTtpudeckoro nosd. [IpuHnumn 17 https://m.edsoo.ru/f
CYHEPHO3ULINU IEKTPUUECKUX TOJICH fOa8a0a
34 Hocwurenu snexkTpruueckux 3apsiioB. 17
" DnemenTapusiii 3apsa. CTpoeHue aToma
[IpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmorexa HOK
3> COXPAHCHHUS DJICKT I/I‘{eCKOFO.Sa sITa 18 https. Hin.es00.1L/¥
p p pAA fOa8ef6
bubmuoreka [JOK
Pemenwue 3ana4y Ha mprMeHEHNE
36. CBONCTE STCKTOIMCCKIX ADAI0R 18 https://m.edsoo.ru/f
P P f0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €T0 bu6nuoreka [IOK
37. cymecrtBoBaHMs. MIcTOUHUKH 19 https://m.edsoo.ru/f

QJICKTPHUYCCKOI'0 TOKa

f0a95a4

MPUBJIEKATh BHUMaHUE
00y4aromuxcs K IEHHOCTHOMY
ACMEeKTy U3y4aeMbIX Ha ypOKe
SIBJICHUU, IOHATUHI, TPUEMOB;
OpraHU30BBIBATH B PAMKaX
ypOKa MOOIIpeHHe
y4eOHO/coruanbHOR
YCIICITHOCTH;

OpraHU30BBIBATH
VMHAMBUIYAJIbHYIO YU4EOHYIO
JESITeNIbHOCTD;

OpPTaHU30BaTh TPYIIIOBBIC
bopMBbI yueOHOI e TeNbHOCTH;
BBICKA3bIBaTh CBOM MHTEPEC K
YBJICUEHUSIM, MEUTaM,
KU3HECHHBIM TUTAHAM,
npobiieMaM aeten/
00ydJaronmxcsi B KOHTEKCTE
coJiepKaHusl y4eOHOTro
npeaMeTa;

BOCIIUTHIBAThH y 00YJAIOIIUXCS
YYBCTBO YBKCHUS K KU3HU
JIPYTHX JIIOCH U )KU3HU
BOOOIIIE;


https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

bubmuorexa [JOK

38.  JlelicTBUA 3JIEKTPUYECKOTO TOKA 19 https://m.edsoo.ru/f
f0a96b2
VYpok-uccnenosanue "Jleiicteue
39.| DJIEKTPUYECKOIO II0JIS Ha IPOBOJHUKH U 1 20
TUBIIEKTPUKH"
. bubnunoreka [JOK
DneKTpUYeCKuil TOK B MeTaJUIax,
40. UTKOCTAX 1 Ta34X 20 https://m.edsoo.ru/f
it f0a9838
1 DnexTpuyeckas Henb U €€ COCTaBHbIE 21
" vactm
Cuna toxka. JlabopaTopHas pabora Ne 5 bubnmnorexa [JOK
42.  "H3mepeHHE U PETYINPOBAHHUE CHIIBI 0.5 21 https://m.edsoo.ru/f
ToKa" f0a8bd6
DNEeKTpUUYECKOE HAIIPSKEHHUE.
but6mmoreka [IOK
Bonbt™merp. JlabopaTopnas padora Ne 6
43. Y IAMEDCHILE 1 DEFVITHDOBAHIC 0.5 22 https://m.edsoo.ru/f
P perymp f0a9e14
HanpspKeHus"
bubmuoreka [JOK
ConpoTHBieHHE TPOBOAHUKA.
4 VIenbHO€e CONPOTUBIIEHHE BEIECTBA 2 Attos://m.e0s00./L/1
a P . f0aa738
JlabopaTopHas paborta Ne 7
"3aBUCUMOCTD JIEKTPUUIECKOTO bu6muoreka [IOK
45.  COIpPOTHUBIICHUS NPOBOJHUKA OT €TO 1 23 https://m.edsoo.ru/f
JUTMHBI, TUIOLIA M TIOTIEPEYHOrO CEUEHHUS f0aa738
u Matepuana”
3aBHCUMOCTb CHJIBI TOKA OT but6mmoreka [JOK
46.  HampsbkeHus. 3akoH Oma i yyacTka 23 https://m.edsoo.ru/f

(1071

fOaad4a

pa3BUBATh Y 00y4arOIINXCS
M03HABATEJIbHYIO aKTUBHOCTH,
CaMOCTOSITCIILHOCTD,
WHUIIMATHBY, TBOPUECKHUEC
CIIOCOOHOCTH;

dbopMHUpOBaTH y 00YYAIOIINXCS
KYJBTYpPY 37I0POBOTO U
0e3omacHOro oopas3a KHU3HH;
pean30BBIBATH HA YPOKAX
MOTHUBUPYIOIIAN TTOTEHIIHAT
IOMOpa, Pa3psHKaTh
HaINpPsHKCHHYI0 00CTaHOBKY B
KJacce;

peaT30BBIBATh
BOCIIUTATEIIHLHBIC BOZMOKHOCTH
B Pa3JIUYHBIX BHJIAX
JIeATETLHOCTH 00yJarOIINXCS CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
CITyIIaHHUE U aHAITN3
BBICTYIJICHHI CBOUX
TOBAPHILIEH;

NPUBJICKATh BHUMAHHE
oOyJaronuxcs K 00CyxaaemMoit
Ha ypoke HH(OpMAIIHH,
AKTUBU3AIMN TTO3HABATEIILHOM
JESTENIbHOCTH 00YJaroIIUXCs;
pealn30BBIBATH
BOCIIUTATEIbHbIE BOZMOKHOCTH
B Pa3IMYHBIX BUIAX
JESTEIbHOCTH 00YJaroIIuXCcs Ha
OCHOBE BOCTIPUSATHS DJIEMECHTOB
JNEHCTBUTENLHOCTH: U3yUYCHHE
yCTpOHCTBa MPUOOPOB 110
MOJIETISIM M YepTekKam,


https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

47.

48.

49.

50.

51.

52.

53.

54.

JlaboparopHast paboTa Ne§
"UccnenoBanue 3aBUCUMOCTH CHJIIbI
TOKa, WIYIIETro Yepe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

HOCHGI{OB&TGHBHOG " MapaJiiCJIbHOC
COCAUHCHUS ITPOBOIHUKOB

JIaboparopnas pabota Ne9 "IIposepka
MpaBUJjIa CIOKEHUS HANIPSDKEHUH MTpH
MOCTIeIOBATEIbHOM COSIMHEHNH JIBYX
pe3ucTopoB”

JIabopartopHast pabota Ne 10 "IIpoBepka
MpaBmJIa JJI CHITBI TOKA MIPU
napaieIbHOM COSTUHEHUT
pe3ucTopoB”

Pemenwne 3a1ay Ha MpUMEHEHHE 3aKOHA
Owma it pa3nuYHOro COeIMHEHUS
IIPOBOJIHUKOB

PaboTa 1 MOIITHOCTP AIEKTPHUECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

JlabopaTtopHas pabota Ne 11
"OnpeneneHue paboOThl U MOIITHOCTH
AJIEKTPUYECKOro TOKa"
DJNeKTpUYECKUE e U MOTPeOnuTenn
AJIEKTPUYECKOMN SHEPTUU B OBITY.
KopoTtkoe 3ambikanue

24

24

25

25

26

26

27

27

bubnunoreka [JOK
https://m.edsoo.ru/f
f0aa04e

bubnuoreka [JOK
https://m.edsoo.ru/f
fOacc5e

bubmuoreka [JOK
https://m.edsoo.ru/f
f0aaahb8

but6mmoreka [IOK
https://m.edsoo.ru/f
fOaadle

but6mmoreka [IOK
https://m.edsoo.ru/f
fOaaf8a

bubmmoreka [JOK
https://m.edsoo.ru/f
f0abl124

bubnunoreka [JOK
https://m.edsoo.ru/f
fOab3e0

bubnuoreka [JOK
https://m.edsoo.ru/f
f0ab660

¢dbopmMHpoBaTh y 00yUYAIOMIUXCS
IpakIaHCKOH MO3UIINY,
CIOCOOHOCTH K TPYAY M KU3HH B
YCIOBUSX COBPEMEHHOTO MHPA;
MHHUIAUPOBATH U TIOJ/ICPKUBATH

HCCIIEI0BATEIbCKYIO
JIeSITeIbHOCTh 00yJaronuxcs B
paMKax peajn3aluy UMU
WHAWBHUYAJIBHBIX U IPYNIIOBBIX
UCCIIEI0BATEIbCKUX IIPOEKTOB,
YTO JacT 00ydarommMes
BO3MO>KHOCTb IIpUOOpECTH
HaBBIK MTyOJIMYHOTO
BBICTYIUICHHUS NIEpe]T
ayIUTOpHUEH,
apryMEeHTHPOBaHMs U
OTCTauBaHUsS CBOEH TOUKH
3peHus


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

55.

56.

57.

58.

59.

60.

61.

62.

[ToaroroBka K KOHTPOJILHOU PaboTe MO
Teme "DIEeKTPUUECKUE 3apsbl.
3apspKeHHBIC TeJla M UX
B3auMoaercTBUA. I1ocTOSIHHBIN
3IEKTPUUECKUH TOK"

Konrtponsnas padora no Teme
"DnexkTpruueckue 3apsabl. 3apsKEHHbIE
TeJa ¥ UX B3aUMOJAEHCTBUSL.
[TocTosiHHBIN AneKTpuYecKuil TOK"

ITocTossHHBIC MArHUTEI, UX
B3aWMO/IEVICTBUE

Ypoxk-uccienopanue "N3yuenune nonei
MOCTOSTHHBIX MarHuToB"

MaruutHoe nojie. MarHuTHOE I10J1€
3eMJId U €ro 3HaUeHue IS JKU3HHA Ha
3emie

Pabora ¢ Tekctamu o TeMe
"MarauTHbIE IBICHUI

OmnsiT Opcrena. MarauTHoe nose
JIEKTPUUYECKOr0 TOKa MarHuTHoe noisie
KaTyliKu ¢ TOKOM

[IpumeHeHue JIeKTPOMarHuToB B
texauke. Jlaboparopuas padora Ne 12
"N3ydyenne neiicTBUSL MAarHUTHOTO MOJIS
Ha IIPOBOJIHUK C TOKOM"

0.5

28

28

29

29

30

30

31

31

bubnunoreka [JOK
https://m.edsoo.ru/f
f0abd2c

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0abea8

bubmuoreka [JOK
https://m.edsoo.ru/f
f0ac3d0

bubnunorexa LIOK
https://m.edsoo.ru/f
fOacOba

bu6mmoreka [{OK
https://m.edsoo.ru/f
fOacdc6

but6mmoreka [JOK
https://m.edsoo.ru/f
f0ac1d2

but6mmoreka [JOK
https://m.edsoo.ru/f
f0ac74a

no0yX/1aTh 00yJaromuXxcs
co0JII0/1aTh Ha YPOKE
OOIIETIPUHSATHIE HOPMBI
MIOBE/ICHMUS, TIpaBHJIa OOIICHHS
CO CTapIIUMU (YUUTENIEM) U
CBEPCTHUKAMH
(oOyuaroMucs);
UCTIONIb30BATh BOCTIUTATEIIEHBIC
BO3MOYKHOCTH COJICPKAHHS
y4eOHOTro mpeamera yepes3

o 100p COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHUS, 3a0a4 JUIs
pelieHus, IpodJIeMHBIX
CUTYyalUi 17151 00CYKACHHS B
KJ1acce;

WHHUIMHPOBATH U MOAJICPKUBATh
HCCIIEI0BATEIbCKYIO
JeSATEIILHOCTh 00yYaroIXCsl B
paMKax peanu3anuy HMA
WHIMBHTyaTbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIBCKUX MPOCKTOB,


https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
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63.

64.

65.

DNEeKTpOABUTaTENb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 3JIEeKTpOABUTATEIEH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
TpaHCIopTe.

JIaGoparophas pabora Ne 13
"KonctpyupoBanue u u3yueHue padoThl
aneKTpoaBHurarTesns”

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON WHAYKITHH.
[IpaBuio Jlenna

Onektporereparop. Crocoos
MOJTYYCHHUS DIIEKTPHUECKON IHEPTUH.
DNEeKTPOCTaHIIMY Ha BO30OHOBIIIEMBIX
WCTOYHUKAX SHEPTHH

0,5

32

32

33

bubmuoreka [JOK
https://m.edsoo.ru/f
fOac86¢

66.

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPUUYECKHE U MarHUTHBIE
SIBJICHUS"

33

67.

68.

KonrtponsHas padora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
sIBJICHUS "

[IpoMexxyTouyHas arTecTanus.

«Bek mapa u 3nexTpudecTBay.
3aKII04YUTEIbHBINA YPOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14

34

34

9TO JacT 00yJaromuMCs
BO3MOXHOCTb ITpHOOpeCTH
HaBBIK CAMOCTOSTEIBHOTO
peLIeHNs TEOPETUUECKOM
poOJIEMBI, HABBIK
reHepUPOBaHUS U 0POPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK
YBaKUTEJIBHOTO OTHOLLICHUS K
qy>KUM UIesiM, 0(OPMIICHHBIM B
paboTax apyrux
HCCIIeIOBaTeIICH, HaBBIK
yOJINYHOTO BBICTYIUIEHUS
nepes ayaquTopueH,
apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH TOYKHU
3peHus;

NPUMEHSTH Ha YPOKE
UHTEpaKTUBHbIE (POPMBI pabOTHI
¢ 00y4aroUMMHUCS: TPYIIOBast
paboTa miu paboTa B mapax,
KOTOpBIE y4aT 00y4aromuxcs
KOMaHJHOH paboTe u
B3aUMOJICVCTBUIO C IPYTUMHU
00y4JarImUMuUCS;
(dbopMHupoOBaTh y 00yUarOIINXCS
KYJIBTYPY 37I0pPOBOTO U

6e3omacHOro o0pasza KU3HH



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

9 KUIIACC

KoaunuecTBO yacoB Jara
JIeKTPOHHbIE
Ne Tema ypoka K I H3yHeHms uugposeie
HTPOJIb KTH
n/n P onTpoI pa (yueOHas P
Bcero  Hble YyecKue Hexes) o0pa3oBaTe/bHbIE
padoThI padoThbI pecypchl
1 MexaHnueckoe IBIKECHHUE. 1 1
' MarepuanbHas TOUKa
but6mmoreka [{IOK
Cucrema orcueta. OTHOCUTEIBHOCTh
2. U 1 1 https://m.edsoo.ru/f
A f0ad474
. bubnunoreka [JOK
PaBHOMeEpHOE NpsAMOJIMHEITHOE
3. BIKCHIC 1 1 https://m.edsoo.ru/f
A fOad19a
HepaBHOMepHOE NpsAMOIUHENHOE
BrokeHue. CpesiHssl © MTHOBEHHAS
a.  * bea 1 1 2
CKOPOCTb.
Bxo1HOW KOHTPOJIb.
[IpssMonHETHOE PaBHOYCKOPEHHOE bubmorexa [JOK
5. BriKerie. Y CKODEHILe 4 1 2 https://m.edsoo.ru/f
i . p fOad8d4
CkopocTh IPSIMOJIMHEHHOTO
6. PaBHOYCKOPEHHOTO JABIKeHus. ['paduk 1 2
CKOPOCTH
JlaGopaTtopnast pabota Ne 1
" bubmuorexa [JOK
OrnpeneneHne yCKOpeHus Tena npu
7. 1 1 3 https://m.edsoo.ru/f

PaBHOYCKOPEHHOM JIBH)KEHUU 110
HAKJIOHHOM IJIOCKOCTHU"

fOadb18

JlesiTeIbHOCTD YYUTeJIsl C
y4eToM padodeil mporpaMmsl

BOCITUTAHUS

HPUBIICKATh BHHMAaHUE
oOyuaromuxcs K o0cyxaaemMoi
Ha ypOKe nHpopManuu,

AKTUBH3AlMM T103HABATEIbHOU
JeSTeIbBHOCTH 00Y4aroInXCst

OpraHU30BBIBATH TUISE
o0ydJaronmxcst CUTYaIHi
caMOOLIeHKH (Kak  y4eOHBIX
JOCTHKEHUI OTMETKaMHM, TaK 1
MOpaJbHBIX,  HPABCTBEHHBIX,
rpaXIaHCKHUI TTOCTYIKOB;
OpraHU30BBIBATH medcTBoO
MOTHBHPOBAaHHBIX
00y4JarImuxcst Ha/JI ux
HEYCIEeBAIOIUMU
OJTHOKJIACCHUKAMH,  JAlOIIHe
oOyJaromuMces COLMAJILHO
3HAYUMBIT OIIBIT

COTPYJIHUYECTBA M B3aUMHOMU
MTOMOIIIH;

pealin30BhIBATh
BOCITUTATEIbHBIC
BO3MO>XHOCTH B Pa3TUYHBIX
BUJIaX JICSITEIbHOCTH
00y4aromuXCsl CO CIIOBECHOM


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

CBoOoanoe mazenue teir. OmnbIT

((OHpCI[eJ'IeHI/Ie JKCCTKOCTH IIPYKUHBD»

8.
lanunes
PaBHOMEpHOE IBIKEHUE TIO
okpy>kHocTH. [lepros u yacrora bubmorexa [TOK
9. 5 Y H . https://m.edsoo.ru/f
oOparenus. JIuneitHas u yrioBas 026176
CKOPOCTH R
10.  IleHTpoCTpeMHUTEIHHOE YCKOPEHUE
but6mmoreka [{IOK
11.  Ilepssrii 3akoH HeroToHa. BexTop cuibl https://m.edsoo.ru/f
fOae612
Bropoii 3akoH HeroTOHA. bubmmorexa LIOK
12. p B https://m.edsoo.ru/f
ABHOJICHCTBYIONIAS CUJIa f0ae72a
Tpernii 3akoH HproToHa. bubmmorexa [JOK
13. C https://m.edsoo.ru/f
YIEPIO3UIUS CHUIT 020082
bu6nunoreka [JOK
Pemenue 3a1au Ha npuMeHEHHE
14. https://m.edsoo.ru/f
3akoHOB HproTOHA
fOaeb6e
but6mmoreka [{OK
15.  Cwuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/f
fOaeca2
16 Pemenue 3amau o reme «Cuia
" ympyrocTtn»
JlaGopaTopnas pabota Ne 2 bubmorexa HOK
17. https://m.edsoo.ru/f

f0aee28

(3HAKOBOI) OCHOBOM:
cUcTeMaTH3aIus y4eOHOTO
MaTepuana

noOyK1aTh 00y4aroIINXCs
coOro1aTh Ha yPOKe
OOIICTTPUHSATHIC HOPMBI
MOBEJICHUS, TIPABHJIA OOIICHUS
CO cTapmuMu (yduTeaeM) u
CBEPCTHHKAMH
(oOyyarorumucs);
MPOEKTUPOBATH CUTYAIIUU U
COOBITHSI, PAa3BUBAIOIIHE
KYJIBTYPY TIEpEKUBAHUN H
[ICHHOCTHBIC OPUEHTALIUU
pebeHka;

YUUTHIBATH KYJIbTYPHBIC
paznuuus o0ydJarouuxcs,
MOJIOBO3PACTHBIX U
WHIUBUAYATbHBIX
0COOEHHOCTEH;
pealn30BBIBATh HA YPOKax
MOTHUBHPYIOIIMIA MOTSHIIUAT
I0OMOpa, pa3psKaTh
HANPSHKEHHYIO 0OCTaHOBKY B
KJacce;

o0marecs ¢ oOyuarormmmucs (B
JIaore), MpU3HaBaTh UX
JIOCTOMHCTBA, MOHUMATh U
NPUHUMATD UX;

pa3BUBATh Y 00yYarOIINXCS
MO3HABATEIIBHYIO aKTUBHOCTD,


https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

bubmuorexa [JOK
18.  Cuna TpeHus https://m.edsoo.ru/f
fOaf738
bubmnoreka [JOK
Pemenwne 3agau mo teme «Cuna
19. https://m.edsoo.ru/f
ThetsD f0afa26
JlaGopaTopnas pabota Ne 3 bubnmorexa [JOK
20.  "Ompenenenue ko3¢ HUIMEHTa TPEHUS https://m.edsoo.ru/f
CKOJIbKeHus" fOaf8be
Pemrenne 3amadq mo treme "3aKoHBI bubnuoreka [JOK
21.  Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/f
TpeHus" fOafb8e
Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO bubnmorexa [JOK
22.  TATOTEHHS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/f
najeHus f0af044
Ypok-koHpepenuus "/[Buxenue ten
23. BOKpPYT I'paBUTAllMOHHOT'O LICHTPA
(Conneunas cucrtema). ["amakTuku"
" bu6nunoreka [IOK
Pemenue 3amau mo reme "Cuiia TsbkecTr
24. " https://m.edsoo.ru/f
Y 3aKOH BCEMUPHOTO TSATOTEHUS f0af5f8
but6mmoreka [JOK
IlepBas kocMHu4ecKasi CKOPOCTb.
25. Hepeconoc CDErDV https://m.edsoo.ru/f
BECOMOCTH U TIEPETPY3KH f0af33c
PaBHOBecHe MaTepruabHOW TOUKH.
.. bubnuoreka [JOK
AGcomoTHO TBEp0E Temo. PaBHoBecue
26. B . e https://m.edsoo.ru/f
TBEPOrO Tela C 3aKPEIUIEHHON OCBIO f0afe36
BpallleHUs
27.  MowmeHT cuisl. LleHTp TsKeCTH

CaMOCTOSITEIIEHOCTH,
WHUIMATUBY, TBOPUYECKHE
CIIOCOOHOCTH;
pealin30BbIBATh
BOCIIUTATEIIbHBIE
BO3MO>XHOCTH B Pa3ITUYHBIX
BUJAX JIEATEILHOCTH
00y4aromuxcsi Ha OCHOBE
BOCTIPHSITHS DJIEMEHTOB
JEeHCTBUTENLHOCTH: U3yUYCHHE
YCTPOHCTBA MIPHOOPOB IO
MOJIETISIM M YepTexam;
peaTn30BHIBAT
BOCIHUTATEIbHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX
BUJAX JESATENbHOCTH
00yJaroumxcs Co CIOBECHOM
(3HaKOBOI1) OCHOBOIA:
cucTeMarusanus yueOHoro
MaTepuana,

WHUITUUPOBATH U
MOJIIEP)KUBATH
HCCIIEIOBATEIIBCKYIO
JeSITeIbHOCTh 00YUaIOLIUXCS B
paMKax peanu3anuy HMA
WHAWBUAYAIbHBIX U
TPYIIIOBBIX
UCCIIEI0OBATEIbCKUX MPOEKTOB,
YTO JIACT 00YJIArOITUMCS
BO3MOXHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSTEIIEHOTO
peLIeHNUs TEOPETUIECKOM
pOo0IJIEMBI;


https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

Penrenue 3amau mo teme "MoMeEHT

bubmuorexa [JOK

28. e Ee———" 10 https://m.edsoo.ru/f
P eHIP f0b02b4
Nmnynec Tena. Umnynbe cuibl. 3aKoH bu6nuoreka IIOK
29.  COXpaHEHHs UMITyJbCa. YIIPYroe u 10 https://m.edsoo.ru/f
HEYIIPYTrO€ B3aUMOJICHCTBHE fOb07fa
" bubnunoreka [JOK
Pemenue 3aga4d no teme "3akon
30. COXDAHCHIS HMIVIECA" 10 https://m.edsoo.ru/f
P Y fOb096¢
31 VYpok-koHpepennus "PeakTuBHOE 1
" JIBUKCHME B IPHPOJIE U TEXHUKE"
bubmuoreka [JOK
32.  Mexanuueckas paboTa U MOUIHOCTb 11 https://m.edsoo.ru/f
fOb0a84
bubnunoreka [JOK
Pabota cuiibl TSXKeCTH, CUIIbl YIIPYTOCTH
33. o CHITEL TheHIS 11 https://m.edsoo.ru/f
p fOb0db8
JlaGopatopHas pabota Ne 4
34 «Ormpenenenue paboThI CUIIBI TPEHHS 1
" [IpY PaBHOMEPHOM JBHKEHHUH TeEJIA [0
TOPU30HTAJIbHON MOBEPXHOCTH
35 CBs3b SHEpruu U paboThI. 1
" TloTeHumManbHas SHEPrUs
but6mmoreka [{IOK
Kunernueckas sneprus. Teopema o
36. CHHETHIECKON SHEDIIIL 12 https://m.edsoo.ru/f
P f0b0c32
37.  3aKOH COXPAaHEHHUS PHEPTUU B MEXAHUKE 13

UCIIOJIb30BaTh
BOCITUTATEIbHbIC

BO3MOYKHOCTH COJICPKAHHS
y4eOHOTro mpeaMera yepes
1o100p COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHUS, 3a0a4 JUIs
pelieHus, IpodJIeMHBIX
CUTYaIUH 17151 00CYKICHHS B
KJacce;

INPUMEHSATH HA YPOKe
MHTEPaKTUBHbIE (POPMBI pabOTHI
¢ 00yYaroUIMMHUCS:
MHTEJUICKTYaJIbHBIE UTPBI,

CTUMYJIMPYIOIIE
ITI03HABATEJIBHYIO MOTHBALUIO

00yJaronmxcst



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

JlaGopaTtopHnas pabota Ne 5 «M3yuenue

bubmuorexa [JOK

38. LAKOHA COXDAHCHIS SHEPLIID 13 https://m.edsoo.ru/f
p p fob12fe
[ToaroroBka K KOHTPOJILHOU paboTe 1O bu6muoreka [{IOK
39. | TteMme "MexaHHYeCKOS ABMKCHHE. 13 https://m.edsoo.ru/f
Bzaumoneiictsue Ten" f0b0408
Konrponbnas pabdora 3a 1 noxyroaue bubmuoreka [JOK
40. 1o teMe "MexaHn4ecKoe IBUKEHUE. 14 https://m.edsoo.ru/f
Bzanmoneiicrue ten" fOb06ec
but6mmoreka [JOK
KoiebarenbHO€E IBUKEHHUE B €TO
41. X ADAKTCOHCTHKIL 14 https://m.edsoo.ru/f
p p fO0b1858
bubnuoreka [JOK
3aryxaroiue KoneOaHusl.
42. BrinykaeHHbIE KolleOanus. Pe3oHanc 14 https://m.edsa0.ru/t
YKA : f0b2010
43 MareMaTHyeCKuil U Npy>KUHHBIN 15
" MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh Bbu6muorexa IIOK
44.  mepuoa KoleOGaHUN OT KECTKOCTU 15 https://m.edsoo.ru/f
IPYKUHBI U MACChI TPYy3a» fOb197a
45 IIpeBpamienue sHepruu npu 15
" MeXaHHUYEeCKHX KOIeOaHUsIX
JlaGopaTtopnas pabota Ne 6 bubnmorexa [JOK
46.  «OmnpeneneHue 4acTOTHl U IEpUOJA 16 https://m.edsoo.ru/f
KOJICOAHHH TIPYKMHHOT'O MasTHUKA fOblaec
Jlaboparopuas padora Ne 7 «IIpoBepka
PATOPHaZ p P ? but6mmoreka [JOK
HE3aBHCHMOCTH ITePHOJIa KOJICOaHHIA
47. 16 https://m.edsoo.ru/f

rpysa, noABCUICHHOI'O K HUTHU, OT MAaCChI
rpy3a»

fOb197a

MoOyXAaTh 00 yJarOIIHXCS
coOroaTh Ha ypOKe
MIPUHITUIIBI Y4EeOHOM
JUCIUILUIUHEI 1
CcaMOOpraHu3aInu;
OpraHU30BBIBATH PA0OTY C
COIMAJILHO 3HAYMMOM
uHpOpManueH 1mo moBoy
MOJTy4aeMOi Ha YpOKe
COIMAITbHO 3HAYNMOM
uHpopMaluu — 00CyX1aTh,
BBICKA3bIBATh MHEHUE,
NPUMEHSTh Ha YPOKE
WHTCPAKTUBHBIE (JOPMBI
paboThI ¢ O0yUYAIOLTUMUCS:

rpymnnosas paboTa uiau pabora

B Ilapax, KOTOpbIE yyaT
00ydJaromuxcsi KOMaHIHOM
paboTe U B3aMMOACHUCTBUIO C
JIpYTMMH 00yYarolUMHUCS;
WHHUIUPOBATH U
HOJ/IEP’KUBATh
HCCJIEIOBATEIBCKYIO


https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48.

49.

50.

51.

Mexaunueckue BoiaHbI. CBOWCTBA
MeXaHU4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEpOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnpoctpanenue u oTpaxkeHue
3ByKa

Ypok-uccrnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

16

17

17

17

but6mmoreka [JOK
https://m.edsoo.ru/f
fOb21fe

52.

53.

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

Ypok-koHbepeHus "YIbTpa3sByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

18

18

bubnunorexa LIOK
https://m.edsoo.ru/f
fOb23ca

54,

55.

[ToaroroBka K KOHTPOJILHOU paboTe 1O
TeMe "3aKOHbI COXPaHEHHUS.
MexaHudeckue KoJeOaHus U BOJHBI"

KonTponbnas pabota no teme
"Mexa"Hndeckue KojaeOaHus 1 BOJIHE!"

18

19

but6mmoreka [{OK
https://m.edsoo.ru/f
f0b25f0

JEeSITeIBHOCTh 00YUYaIOIINXCS B
pamMKax peanu3aiuy UMU
WHIWBUIYATBHBIX U
IPYMIOBBIX
HCCIIEIOBATEIBCKUX POEKTOB,
YTO JacT 00ydaromuMcs
BO3MOXKHOCTb IIPHOOpECTH
HaBBIK YBaKUTEIHHOTO
OTHOIICHHUS K YY>KUM UICSIM,

0 OpMIICHHBIM B paboTax
JIPYTUX UCCIIEIOBATENEH;
HCIOJIb30BATh
BOCTIUTATEIIbHBIE
BO3MOXXHOCTH COZACPKAHUS
y4eOHOro MpeaMeTa yepes

o 100p COOTBETCTBYIOIUX
TEKCTOB JJIsl YTEHHSI, 337124 JIJIst
peleHus, TpoOIeMHBIX
CUTYaIUi 1711 00CYXKICHUS B
KJ1acce;

NPUMEHSTH Ha YPOKe
WHTEPAaKTUBHBIE (POPMBI
PaboOThI C O0YJAIOIITUMUCS:
BKJIIOYEHHE B YPOK UTPOBBIX
npoIeTyp, KOTOPBIE
CIOCOOCTBYIOT HaJIa)KUBAHUIO
MO3UTHUBHBIX MEXJINIHOCTHBIX
OTHOIIICHUH B KJIacce;
VYUTHIBATh KYJbTYypPHBIC

paznuuus o0ydJarouumxcs,
HIOJIOBO3PACTHBIX
VHIUBHTyaTbHBIX
0COOEHHOCTEH


https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

BJ'ICKTpOMaFHI/ITHOG II0JIC.

bubmuorexa [JOK

56. N EKTDOMALHHTHLLE BOHEL 19 https://m.edsoo.ru/f
p fOb2abe
57.  CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH 19
VYpok-koHpepennus "Llkana
bubmuoreka [JOK
AIEKTPOMATrHUTHBIX BOJIH.
> Hcnonb3oBaHue 37€KTPOMArHUTHBIX 20 httpsfim.edsoo. ruff
HICKTP fOb2fe6
BOJIH JIJIsl COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3yuenue bubmmoreka [JOK
59.  CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C 20 https://m.edsoo.ru/f
HOMOMIBK MOOMIILHOTO TenedoHa" fOb2c6e
Pemenue 3amau Ha onpeneneHue
60. YaCTOThI U JJIMHBI JIEKTPOMarHuTHOM 20
BOJIHBI
DJIeKTpOMarHuTHasi IpuUpoja CBETa. bubnuotexa [JOK
61.  Ckopocth cBeTa. BoaHOBbIE CBOMiCTBA 21 https://m.edsoo.ru/f
cBeTa fOb31d0
Hcrounuku cBera. [IpsmonuHeitHoe bubnmoreka [JOK
62.  pacIpoCTpaHEHUE CBeTa. 3aTMEHHUS 21 https://m.edsoo.ru/f
Connna u JIyHs f0b3658
3aKOH OTpa)K€HUsI CBETa. 3epKaja. bubnuotexa [JOK
63. | Pemienue 3a71a4 Ha TPUMEHEHUE 3aKOHA 21 https://m.edsoo.ru/f
OTpa)XEHUs CBETa f0b38c4
but6mmoreka [{IOK
[Ipenomnenue cBera. 3aKoH
64. DeTOMICHIS CBETa 22 https://m.edsoo.ru/f
p fOb3aea
[TonmHOE BHYTpEHHEE OTpAKEHUE CBETA. bu6mmoteka [{JOK
65. Mcnonp30BaHUE MOJTHOTO BHYTPEHHETO 22 https://m.edsoo.ru/f

OTPAXKCHUSA B OIITUYCCKUX CBETOBOAAX

fOb3c5¢

OpraHU30BBIBATH PA0OTY C
COLIMAJIBHO 3HAYMMOMN
uH(pOpMaLueH 1Mo moBory
[OJIy4aeMoi Ha ypoke
COLMAJIBHO 3HAYMMOMU
uHpopMaluu — 00CyX1aTh,
BbICKa3bIBaTh MHEHHUE;
peaan30BbIBATH
BOCIIMTATEIbHbIC
BO3MOYKHOCTH B Pa3JIMYHbIX
BUJIAX JESATEIbHOCTH
00yyaromuxcs co CI0BECHON
(3HaKOBOI1) OCHOBOI:
caMocCTosTeNIbHas paboTa ¢
yueOHUKOM, paboTa C Hay4HO-
MOIYJIIPHOM JINTEPaTypOH,
0TOOp M CpaBHEHHUE MaTepuana
10 HECKOJIbKUM UCTOYHMKAM;
OpraHU30BBIBATH IS
o0yyaromuxcs CUTyarui
CaMOOLEHKH (KaK y4eOHBIX
JOCTHKEHUI OTMETKAMHU, TaK U
MOpaJbHbIX, HDABCTBEHHBIX,
IpakJaHCKHI MOCTYTIKOB);
OpraHU30BbIBATH B PAMKax
ypOKa MpOsBIECHUN aKTUBHOMN
JKU3HEHHOU MO3UINH
oOyJaromuxcs;

OMMPATHCS HA KUZHEHHBIN
OTBIT 00YYAIOIIUXCS C YYETOM
BOCIUTATEIbHBIX 0a30BbIX
HAI[MOHAJIbHBIX LIEHHOCTEN

(BHI);


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JlaboparopHnas pabota Ne 8
"HccnenoBanue 3aBUCUMOCTH yTJ1a

66. 22
MIPEJIOMJIEHUST CBETOBOTO JIy4a OT yTIJia
MaJIeHUs Ha TpaHule "BO3ayx-CcTekyio""
Ypok-koHpepenmus "Vcnonb3oBanne
67. | IOJIHOI'O BHYTPEHHETO OTPaKCHHUSL: 23
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnunorexa LIOK
68.  Jlunzpl. OnTHYECKas CUJIA JIMH3BI 23 https://m.edsoo.ru/f
fob3f2c
but6mmoreka [IOK
69. IlocTpoenue n3o0OpaxeHU B JIMH3AX 23 https://m.edsoo.ru/f
fOb444a
JlaGopaTtopnas pad6ota Ne 9
" bubnmoreka [JOK
Omnpenenenre GOKYCHOTO PaCCTOSTHUS
70. T OMTIECKOM CILTEL COBMDATOMICH 24 https://m.edsoo.ru/f
parott f0b4206
JIUH3BI"
Ypok-koHpepenuus "Ontuueckue bubmorexa [JOK
71. HH30BLIC TDHEODEL" 24 https://m.edsoo.ru/f
a PHOOp fOcOa7e
bubnunorexa LIOK
72.  I'ma3 xak onTHYecKas cucTema. 3peHue 24 https://m.edsoo.ru/f
fOb4684
73 Ypok-koHpepenmus "lepexTol 3peHusl. -
" Kax coxpanuth 3peHue"
Pasnosxenue 6emoro cBeta B CIIEKTP.
bubmuoreka [JOK
OnbiTel HhtoTOHA. CrioKeHUE
74. 25 https://m.edsoo.ru/f

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBC€Ta

fOcOf4c

pa3BUBATh Y 00y4arOIINXCS
MO03HABATEIbHYIO aKTHBHOCTB,
CaMOCTOSITEIIbHOCTH,
WHUIIMATHBY, TBOPUECKHUEC
CIIOCOOHOCTH;

NPUMEHSTh Ha YPOKE
MHTEPaKTHBHBIE (DOPMBI
paboOTHI C OO YJAFOIITIMUCS
rpymnmoBas pabota wim pabora
B IIapax, KOTOpPbIC y4aT
00ydJaromuxcsi KOMaHIHOM
paboTe U B3aMMOICHUCTBUIO C
JIPYTHMH 00YJarOIIHMHUCS,
OpraHU30BBIBATH B paMKax
ypOKa MOOIIpeHHe
y4eOHO/coruanbHOR
YCIICITHOCTH;

OTHPATHCS HA KUZHEHHBIH
OTBIT O0YYAIOUINXCS, YTOUHSS
YTO OHHM YMTAIOT, YTO OHU
CJIYIIAIOT, BO YTO OHH UTPAIOT,
0 YeM rOBOPSAT Ha IEpEeMEHax,
0 YeM YaTsATCS B CETHX;
peaan30BbIBATH

BOCITMTATEIbHEIC BO3MOKHOCTH
B Pa3JIMYHBIX BUAAX
JIeATETLHOCTH O0yJarOIINXCs Ha
OCHOBE BOCHPHSATHS JIEMEHTOB
JIEUCTBUTEIBHOCTH: U3YUYEHUE
yCTpOHCTBa MPUOOPOB 110
MOJEJISIM U YepTekKaM


https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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75.

76.

77.

78.

79.

80.

81.

82.

83.

Jlaboparopuas pabota Ne 10 "OmnbIThl
0 Pa3JI0KEHUIO OEJIOro CBEeTa B CHEKTP
Y BOCIIPUSATHIO I[BETA TIPEMETOB TIPH
UX HaOJIIOJICHUU Yepe3 [BETOBbIE
bunbTpeI"

Ypoxk-npaktukym "BosgHOBBIE CBOMCTBA
CBeTa: IUCIIEPCHs], UHTEPPEPEHITUS 1
nudpakims"

OmnbiTel Pezepdopaa u mianerapHas
MoOJIeIb aToMa

ITocrynatel bopa. Moaens atoma bopa

Hcnyckanue u norjaomneHue cBeTa
aromoM. KBauTel. JInnenyaTeie
CIIEKTPBI

Ypoxk-mipaktukym "Habmtonenue
CIEKTPOB UCITyCKaHU"

PannoakTUBHOCTE U €€ BUILI

Crpoenue atomHoro siipa. Hykinonnas
MO/JIeJIb

PanuoakTrBHBIE TTpEBpaICHUS.
M30TO118I

25

26

26

26

27

27

27

28

28

bubnunoreka [JOK
https://m.edsoo.ru/f
fOcOe2a

bubnunoreka [JOK
https://m.edsoo.ru/f
fOc12a8

bubnunoreka [JOK
https://m.edsoo.ru/f
fOcl44c

bubnuoreka [JOK
https://m.edsoo.ru/f
f0c1550
bubmuoreka [JOK
https://m.edsoo.ru/f
fOcl672
but6mmoreka [JOK
https://m.edsoo.ru/f
fOcl8ac
but6mmoreka [JOK
https://m.edsoo.ru/f
fOclal4d

MOJIEJINPOBATh HA YPOKE
CUTYyalluu J1Js BeIOOpa
MOCTYIKa 00yYaroIUMHUCs
(Texctbl, nH(pOrpaduka, BUIEO
¥ JIp);

CO3/1aBaTh TOBEPUTEIHHBIN
MICUXOJIOTHYECKUI KIIUMAT B
KJlacce BO BpeMsl YPOKa,
NPUMEHSTh Ha YPOKe
WHTEPAKTHBHBIE (POPMBI
paboThI ¢ 00yUaAIOIUMUCS:
BKITIOYCHHE B YPOK UTPOBBIX
npo1enyp, KOTOpbIe
CITOCOOCTBYIOT HaJIaXKUBAHUIO
MO3UTUBHBIX MEXJIUMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
UCIIOJIb30BATh
BOCIIUTATEIbHbIE
BO3MOYKHOCTH COJICPKAHHS
y4eOHOro TpeaMeTa uepes
JEMOHCTPAIHMIO 00YYaIOIIMCS


https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

Penrenue 3amad mo treMe:

bubmuorexa [JOK

84. e — 28 https://m.edsoo.ru/f
8 peppatit fOclbda
85.  Ilepuon nmomypacmnana 29
Ypoxk-koupepennus "PagnoakTuBHbIC bubnuoreka [JOK
86.  UMBIIy4eHUS B MIPUPOJEC, MEAUILINHE, 29 https://m.edsoo.ru/f
TEeXHHKE" f0c2126
bubmuoreka [JOK
SnepHble peakiuu. 3aKOHBI COXPaHCHUS
87. ADAIOBOrO 1 MACCOBOrO THCe 29 https://m.edsoo.ru/f
pAR fOc1c58
bubmuoreka [JOK
OHeprus CBsI3U aTOMHBIX sAzep. CBA3b
88. MACCEL 1 SHEDII 30 https://m.edsoo.ru/f
p fOcld7a
Pemenwne 3amau mo Teme "Sne e
29 4 I1a4 110 TEM JIEPHBI 30
peakuuu
but6mmoreka [JOK
Peakiuu cunTe3a U JeneHUs sSaep.
20. Wctounuku >Heprun CoJTHIA U 3BE3 30 https:/m.eds00.rut
p H A fOc1e88
VYpok-koudepennus "SAnepHas
91. oHepreTuka. JleMcTBUS paMOAKTUBHBIX 31
W3JIYYECHHI Ha 5KUBbIE OPTaHU3MBI"
Penrenue 3amad mo reMe
" bubmmoreka [JOK
DNeKTPOMArHuTHOE TI0JIE.
92. 31 https://m.edsoo.ru/f

DNeKTpOMarHUTHBIC BOJIHBI. KBaHTOBBIC
siBiieHus"”

f0c223e

MIPUMEPOB OTBETCTBEHHOTO,
IPakJJaHCKOTO TIOBEJICHNS,
MIPOSIBIICHUE YEITOBEKOTIO0US U
0OpOCEePACYHOCTH;
MIPUMECHSTH Ha YPOKE
UHTEPAKTHBHBIC (DOPMBI
paboThI ¢ O0yUYAIOIITUMUCS:
JIMCKYCCHUH, KOTOPBIC TAI0T
00y4aromuMcs BO3MOXKHOCTD
prOOPECTH OIBIT BEJACHUS
KOHCTPYKTHUBHOTO JTNAJIOTa,
NPUMEHSTh Ha YPOKE
WHTCPAKTUBHBIE ()OPMBI
paboThI ¢ 00yUYAIOLTUMUCS:
yueOHbIE JUCKYCCUH,
BUKTOPHUHBI, HACTOJIbHBIC
UTPBI, POJICBBIC UTPHI, YICOHBIC
MIPOEKTHI;

UHHUIIMUPOBATH U
MOJIIEP)KUBATH
HCCIICIOBATEIHLCKYIO
JESITEIbHOCTh 00YyYarouXcs B
pamMKax peayn3aiii UMA
WH/IUBUYATbHBIX U
IPYIITOBBIX
HCCJIEIOBATENECKUX MPOEKTOB,
YTO JTACT 00YJarOIUMCS
BO3MOXXHOCTh MPUOOpeCcTH
HAaBBIK YBOKUTEIHHOTO
OTHOIICHHS K YYXXUM UICSIM,

o opMIIEHHBIM B paboTax
IPYTHUX UCCIIeJIOBaTeNei;
MIPOEKTUPOBATH CUTYAIINN U
COOBITHSI, Pa3BUBAIOIIINE



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

93.

94.

95.

96.

[ToBTOpenue, o6o0IIEHUE. IO TEME
"Bzaumoneictsue ten"

[ToBTOpenue, o6o61menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI
COXpaHEHHUs B MEeXaHHKe"

[ToBTOpenwue, 0600meHue. Pabora ¢
Texctamu 1o teme "Konebanusa u
BOJIHBI"

[ToBTOpenue, o6o0IIEHUE. IO TEME
"CBeTOBbIE SIBIEHUA"

31

32

32

32

but6mmoreka [{JOK
https://m.edsoo.ru/f
f0c245a

bubnuoreka [JOK
https://m.edsoo.ru/f
fOc2d6a

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc2e82

but6mmoreka [JOK
https://m.edsoo.ru/f
fOc2c52

KYJIbTYpYy HEPEKUBAHUN U
LIEHHOCTHbIE OPUEHTALUU
pebeHka,

aKLEHTUPOBAaTh BHUMaHUE
00yyJaromuxcs Ha
HPaBCTBEHHBIX MIpobIEMax,
CBSA3aHHBIX C HAYYHBIMU
OTKPBITUSIMH, U3YYEHHBIMU Ha
Ypoxe;

YUUTBIBATh KYJIbTYPHBIC
paznuuus o0ydJarouuxcs,
MOJIOBO3PACTHBIX U
WH/IMBUIYATbHBIX
0COOEHHOCTEH;

dbopMUpOBaTh y 00yUarOIIUXCS
rpaXIaHCKOW MO3UIIHH,
CIIOCOOHOCTH K TPYZy U KU3HU B

YCJIOBUAX COBPEMCHHOI'O MUPa

YCTaHABIINBATh
JIOBEPUTEIbHBIE OTHOIIICHUS
MEXTy YIUTEIIEM U
oOyJaromumucs,
CIOCOOCTBYIOILIUX
MO3UTUBHOMY BOCIIPUSITHIO
yyaumucs TpedoBaHuil U
poch0 yuHTens;

MIPUBJICKATh BHUMAaHUE
00y4aromuxcs K IEHHOCTHOMY
ACTIEKTy M3Y4aeMbIX Ha yPOKeE
SIBJICHUU, IOHATUHI, TPUEMOB;



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o6o6menue. Pabora ¢

I[TPOIT'PAMME

97.  Ttekcrtamu no teme "KBaHTOBas u 33
anepHas pusnkay
98.  IloaroroBka K KOHTPOJILHOW paboTe 33
99.  Htoromast KOHTpPOJIbHAS padoTa. 1 33
[ToBTOpenue, o6o0eHue. Pemenne
100. pacdeTHBIX U KaYECTBEHHBIX 3a]1a4 10 34
teMe ""TeroBbIe POIIEeCCh
[ToBTOpenue, obo0mmenue. Perenne
but6mmoreka [{IOK
pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 110
101. "KL . 1 34 https://m.edsoo.ru/f
TeEME TGHJIOB"BIX JBUTaTeIe u £0c2322
JIEKTPOYCTAaHOBOK
but6mmoreka [{IOK
dusnyeckast KapTHHA MUpA.
102. 0606 1 34 https://m.edsoo.ru/f
ODIHICHHC. f0c2b30
OBIIEE KOJIMYECTBO YACOB I10 102 15

OpraHu30BBIBATH MEPCTBO
MOTHBUPOBAaHHBIX
0o0yyJaronuxcst HaJ ux
HEYCIEeBAOILUMHU
OJIHOKJIaCCHUKaMH, JaloIIue
00yyYaroImuMcs COLMAIBHO
3HAYUMBIN OTIBIT
COTPYAHHUYECTBA U B3aMHOM
MIOMOIIIH;

OpraHu30BaTh IPYINIIOBbIE
dbopmbl yaeOHOM
NeSITeNbHOCTH;
OpraHNU30BBIBATH
MH/IUBUAYAJIbHYIO YU€OHYIO
JIeSITENIbHOCTD;
peann30BbIBAaTh HA YPOKaxX
MOTHBUPYIOMIAN TTOTEHIIHAT
I0OMOpa, pa3psxKarb
HaNpsHKEHHYI0 0OCTaHOBKY B
KJiacce;

MOJIETTUPOBATh HA YPOKE
CUTYallUU AJIs BIOOpa
MOCTyINKa 00y4arouMuUcs
(Texcthl, nHbOrpaduka, BUIEO
H 1p);

NpUBJIeYb BHUMAaHNE
00yYaromuxcst K ryMaHUTapHbIM

npobsieMaM o0IecTBa


https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

MPOBEPSIEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IHHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kox npoBepsiemoro
pe3yJabrarta

11

1.2

13

14

1.5

1.6

IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011IETr0
oOpa3zoBaHus

HCIOJIb30BATh N3YUYCHHBIC TOHATUS

pasianvaTh SABJICHUA MO ONMCAHHUIO UX XapPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘~IGCKOG

SIBJICHHUC

pacrno3HaBaTh NPOSBICHUE M3YUYEHHBIX (PU3UUYECKHUX SIBICHUU B OKPYXAlOIIeM MHUpPE, B TOM 4ducie (hU3HUECKUE SIBICHUS B
IpUpoJie, TPU STOM INEPEBOIUTHh NPAKTUYECKYIO 3a/a4y B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOICTBA (IIPU3HAKH)

(bU3UIECKUX SIBJICHUHN

OIHCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SBIICHUS, UCTIONB3YS (PU3HUECKHE BEIMYMHBI, IPU ONMHUCAHUU PABUIBHO
TPAaKTOBaTh (PU3UYECKHIA CMBICI HCIIOJIb3YEMbIX BEITUYHMH, WX O0O3HAUCHUS W €AMHUIBI (PU3NYSCKUX BEINYHH, HAXOIUTh
(GbopMyIibl, CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYHHY C JAPYTMMU BEIHMYMHAMHU, CTPOUTH TpadUKH H3yYEeHHBIX

3aBUCUMOCTEH (hPU3UYECKUX BEIMUUH

XapaKTCPU30BaATb CBOMCTBaA TCII, (I)I/ISI/I"IGCKI/IG SABJICHUA U TIPOLECCBHI, HUCIIOJIB3YyS H3YUCHHBIC 3dKOHBI, IIPU 3TOM JaBaTb

CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE

OOBSACHATH (PU3MYECKUE SBJICHHS, MPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYyallMid MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BHIBIATh NPUIMHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH O0BSICHEHHE U3 | — 2 JTOTMYeCKHX I1aroB

c onopoii Ha 1 — 2 u3y4eHHbIX CBOMCTBA (PU3NYECKUX SABJICHUHN, PU3NUECKUX 3aKOHA WIH 3aKOHOMEPHOCTH



1.7

1.8

1.9

pemaTh pacu€rHble 3a1auu B 1 — 2 AeWCTBUS, MCIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3MUECKUE BEIUYHHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3allUChIBaTh KPATKOE YCIOBUE, IOACTABIATH (PU3NUECKHE BEIUYUHBI B (POPMYIIbI U IPOBOIUTH
pacuéThl, HAXOIUTh CIPABOYHBbIC TaHHbIC, HEOOXOOUMBIC Ui pEIleHHs 3ajjady, OLIEHUBATh PEATUCTUYHOCThH IOJy4YEHHOH
(bu3n4ecKoil BeIMUNHBI

pacrno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIMTh IPU NOMOIIH (PU3HUECKUX METOOB, B OMMCAHUH UCCIIEIOBAaHUS BBIICNIATh
[IPOBEPAEMOE MPEAIOIOKEHHE (THUIOTe3Y), Pa3nyaTh U UHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yiabTaT, HAXOAUTh OIIMOKHU B

XOJ¢ OIIbITa, A€JaTh BBIBOJBLI 110 €T0 pE3yJibTaTaM

MIPOBOMTH OMBITHI IO HAOTIONCHUIO (PU3UUCCKUX SBICHHUHA WM (U3HUYECKUX CBOHCTB Tel: (pOPMYITUPOBATH MPOBEPSICMBIC

MIpCAITIOJI0KCHUA, CO6I/IpaTB YCTAaHOBKY U3 IIPCAJIOKCHHOI'O 060py,HOBaHI/IH, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTB BBIBOJBI

1.10

BBIIIOJIHATE MPAMBIC U3MCPCHUS C UCITIOJIb30BAHUCM aHAJIOT'OBBIX U I_II/I(I)pOBBIX HpI/I60p0B, 3allMChIBATh ITIOKa3aHUsA HpI/I60pOB C

y4€TOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHM

1.11

1.12

1.13

1.14

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKON BEIMYMHBI OT IPYTOil ¢ UCTOIBb30BaHUEM IMPSIMBIX U3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YeOHOIO HCCIIEJIOBaHUS, COOMPATh YCTAHOBKY U BBIIOJIHATH H3MEPEHHUs, CIeays
NIPEUIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYSCHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BUJIE MTPEIOKEHHBIX

TaOauLl ¥ rpadUKoB, 1e1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHUs

MPOBOANUTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BEIMYMH, CIIEAYS MPEAI0KESHHON HHCTPYKIUU: ITPH BBIIIOJTHEHUH U3MEPEHUI
coOHMpaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE NCKOMOM BEJIMYUHBI

co0uro1aTh MpaBUjIa TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

yKa3bIBaTh MPUHIUIMBI AEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB, XapaKTepU30BaTh MPUHLUIBI JEHCTBUS W3YYEHHBIX

HpI/I60p0B U TCXHHUYCCKHX YCTpOfICTB C IIOMOIINBIO HUX OIIKMCAaHUA, UCIIOJb3ysd 3HAHHA O CBOMCTBaX (bHSPI‘IeCKI/IX SIBJICHUHN W

HeoOXouMbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

NPUBOANUTE TpPUMEpPHI (HAXOAUTh WHGPOPMALMIO O NPUMEpPax) MPAKTUYECKOTO HCIOJIb30BAHUS (U3MYECKHX 3HAHUM B
MOBCEIHEBHOM XU3HU JUIsl oOecrieueHusi O0e30MacHOCTU NMpHU OOpalleHUH ¢ NpubopaMu M TEXHHUUYECKMMU YCTPONCTBaMH,

COXPAHCHUA 300POBbI U CO6J'IIO,Z[GHI/I${ HOPM 5KOJIOTHUYCCKOT'O ITOBEACHUS B OKPY)KaIOH_[eﬁ cpene

1.16

1.17

OCYILLIECTBIISATH OTOOP MCTOYHUKOB MH(popMaruu B cetd VIHTEpHET B COOTBETCTBHM C 3aJlaHHBIM IOMCKOBBIM 3aIllPpOCOM, Ha
OCHOBE HUMEIOUIMXCSA 3HAHUW W NYTEM CpaBHEHMsI PA3IUYHBIX HCTOUYHUKOB BBLACNATH MHGOpPMAIMIO, KOTOpas SBISETCS
IIPOTUBOPEYMBOMN HIJIM MOXKET ObITh HEJIOCTOBEPHOM

UCIOJIb30BATh ITPH BBIIOJHEHUH YU€OHBIX 33JaHUI HayYHO MOMYJIAPHYIO JINTEpaTypy (PU3MUECKOr0 COAEPIKaHUs, CIIPaBOYHbIE
MaTepHalibl, pecypchl ceTh VHTepHeT, BiajeTh mpuéMaMu KOHCIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus HH(GOPMAIMH W3

OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMAIMK PU3NUECKOTO
CoJIepKaHusl, B TOM YHCIIe MyOJINYHO JeNlaTh KpaTKue COOOLIEHHS O pe3yIbTaTax MPOEKTOB WM yYEOHBIX UCCIIEeI0BAaHU, TPU
3TOM I'PaMOTHO MCIOJIb30BaTh H3yUEHHBIN MOHITHIHBIN anmapaT Kypca GU3UKH, COMPOBOXKAATH BBHICTYIJICHHE MTPEe3eHTAIHEH
MpU BBIMOJHEHWH YYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paclpeiensiTh OO0s3aHHOCTM B TpYIINE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJlauaMH, CJEIUTh 32 BBINOJHEHHEM IUIaHa JCWCTBUI, aJe€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B

ACATCIIbHOCTD I'PYIIIIbLI, BEICTPAUBATh KOMMYHHUKATUBHOC B3aI/IMO,[IeI>'ICTBI/Ie, YUYUTBIBAsI MHCHUC OKPYKAIOIIUX
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1.2

1.3

1.4

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 001IEr0
o0pa3zoBanus

HCIIOJIBb30BaTh IMOHATHUA

pasinvaTh SABJICHUA 110 OIIMCAHHUIO UX XapPaKTCPHBIX CBOICTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/ILI€CKO€

SBJICHUC

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3MYECKHX SBICHUN B OKpPYXKAIOIIEM MHpPE, B TOM 4Hcie (U3NYECKUE SBICHHS B
MpUpOJie, MPU ATOM MEPEBOAUTH NPAKTHUECKYIO 3aJadyy B Y4YeOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKK)

(bu3MYECKUX SIBICHUN

OIMCHIBATh U3yUEHHBIE CBOWCTBA TeT M (PU3UUECKUE SBJICHHUS, UCTIONB3YS (PU3NYECKHE BETMUNHBI, IPU OMMCAHUH MPABHIEHO
TPAaKTOBaTh (PU3NYECKHH CMBICI MCIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHUS W €IUHMIBI (PU3MYECKMX BEJIUYUH, HAXOIUTh
GopMyIIbl, CBA3BIBAIOLIME JAaHHYIO (DU3UYECKYI0 BEIUUYUHY C JAPYTUMH BEJIWYMHAMM, CTPOUTh TIpadUKU H3YyUEHHBIX

3aBUCUMOCTEH (PU3NUECKUX BEIUUNH

1.5

XapaKTCpPU30oBaTh CBOMCTBaA TCI, (1)I/I3I/I‘-IGCKI/IG SABJICHUA W IIPOLECCHI, HUCIIOJIB3Yyd H3YUCHHBIC 3aKOHBLI, IIPpW 3TOM JaBaTb

CJIIOBCCHYIO (bOpMan/IpOBKy 3daKOHA U 3aIlIUCBIBATb €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATH (I)I/I3I/I‘{CCKI/IC IponecChl U CBOMCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOT'O
XapaKkTepa: BBIABIATE NPUIUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH 00bsACHeHHE U3 1 — 2 JOTrMYeCKUX IIaroB C IIOMOIIBIO 1-2

HU3YUYCHHBIX CBOMCTBaA (1)H31/I‘IeCKI/IX HBHeHHﬁ, (bHSquCKHX 3daKOHa UJIM 3aKOHOMCPHOCTH

pemars pacu€THble 3a7auu B 2 — 3 JeCTBUS, UCTONb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3NUYECKUE BEIMYMHBI: Ha

OCHOBC aHaJIM3a YCJIOBUA 3aJla4u 3allMCbIBATb KPATKOC YCJIOBUC, BBIABJIIATH HCAOCTATOK MNAHHBIX IJid PCIICHHA 3a1adu,



1.8

1.9

1.10

1.11

1.12

1.13

1.14

BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIE JUI €€ pelIeHts, IPOBOJUTh Pacu€Thl U CPaBHUBATDH MOJYYCHHOE 3HAUCHHE
(bu3nYeCcKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU

pacro3HaBaTh IpoOJIeMbl, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX METOJIOB, UCIIONIB3YS ONMUCAHNE HCCIIEIOBAHNS,
BBICIIATH IPOBEPSIEMOE IPEAIIOI0KEHUE, OLIEHUBATh PABUIILHOCTD NOPSAKA IPOBEACHUS UCCIIEN0BaHNUs, 1€TIaTh BbIBObI
IIPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUM WM (PU3HMUECKUX CBOWCTB Tes: (OPMYIMPOBATH MPOBEPsiEMbIE
MIPENIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOIO 000pY10BaHus, OIUCHIBATh X0/ OIbITa U (POPMYJINPOBATH BBHIBOJIbI
BBITOJIHATD TPSMBIE U3MEPEHUS C MCIOIB30BaHUEM aHAJIOTOBBIX MPUOOPOB M AATYMKOB (PM3NYECKUX BEIWYHMH, CPABHUBATDH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3aJaHHONW a0COIIOTHON MOIPEIIHOCTH

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTU OHOHN (PU3MUECKON BEIMYMHBI OT JPYTOil ¢ MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IUTAaHUPOBATh HUCCIIEI0BaHUE, cOOMpaTh YCTAHOBKY M BBIMIOJIHATh U3MEPEHUSI, CIEIysl MIPEATI0KEHHOMY IUIaHy, (PMKCUpPOBATh
pe3yJabTaThl NOJYYSHHOH 3aBUCUMOCTH B BUJI€ TaOJIUI U I'PpaUKOB, JIeJ1aTh BBIBO/IBI 110 pe3yIbTaTaM HCCIeI0BAHUS
IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHMs] (PU3MUECKUX BEIMYMH: IJJAHUPOBAaTh H3MEpPEHHs, COOUpPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CI€AYs IPEII0KEHHON HHCTPYKLIMH, U BBIYUCIIATh 3HAYEHUE BETUUUHBI

co0Jro1aTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHLIUINBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha WX ONHCaHUS,

WCIIOJIB3YS 3HAHUS O CBOMCTBaX (pU3MUECKUX SBJICHUM U He0OXoauMBbIe (PHU3HUECKHE 3aKOHOMEPHOCTH

1.15

1.16

pacmo3HaBaTb IMPOCThIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIBHBIC HpI/I60pI)I o cxeMaM M CXEMAaTUYHBIM pPUCYHKaMm,
COCTaBJIAITh CXEMBbI JJICKTPUYICCKUX ueneﬁ C MOCJICHOBATCIIBHBIM U IAPpAJUICIIbHBIM COCAMHCHUCM JBJICMCHTOB, pasjinvas

YCJIOBHBIC 0003HaYCHMS PJICMCHTOB SJICKTPHUICCKUX nerei

MPUBOJIUTH MpPHUMEPHl (HAXOIUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO HCIOJb30BaHUS (PU3MUECKHX 3HAHUHA B
MOBCETHEBHOM XU3HU JUIsl obOecrieueHuss 0e30MacHOCTU MpU OOpalleHud ¢ MpubdopaMu M TEXHHYECKMMH YCTPONCTBAMH,

COXpPaHCHUA 300POBbA U CO6J'IIO)ICHI/I${ HOPM 3KOJIOTHYECKOT'O IMOBCACHNW B oxpymaromeﬁ cpeae



1.17

OCYHICCTBJIATH IMOUCK I/IH(i)OpMaI_II/II/I (I)I/I3I/IquKOFO COACpIKaHUAd B CCTU I/IHTepHeT, Ha OCHOBC HMMCIOIIMXCA 3HaHUN U HYTCM
CpaBHCHHA OOIIOJHUTCIBHBIX MCTOYHHUKOB BBIICIIATH I/IH(l)OpMaIII/II-O, KOTOpas ABJIACTCA HpOTHBOpC‘-IPIBOfI HJIM MOXKET OBITh

HEJIOCTOBEPHOU

1.18

1.19

1.20

UCTIOJIb30BATh MTPU BBHITIOJIHEHNH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOT0 COACP KaHUs, CIIPAaBOYHBIC
MaTepuaibl, pecypchl cetd MHTepHeT; BiIaaeTh npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WH(OpManuu u3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

co3/laBaTb COOCTBEHHbIE MUCbMEHHbBIE U KpaTKHE YCTHbIE COOOIIEeHHs, 0000111as HHPOPMALHIO U3 HECKOJIBKUX HCTOYHHUKOB
(U3NIECKOTO CONCpX)AaHWSA, B TOM 4YHCIE MNYOJMYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHOW WIIM HCCIEI0BATEIBCKON
NESTeNbHOCTH, HPU 3TOM TPaMOTHO HCIOJNb30BAaTh H3YyYEHHBI MOHATHMHBIA ammapaT Kypca (QHU3HKH, CONPOBOXKIATh

BBICTYIUICHHE ITpe3eHTal1e

MIPU BBITIOJIHEHUH yY€OHBIX MPOEKTOB M HUCCIENOBAHHM (DU3UYECKUX IPOILIECCOB pACIPENeNsiTh 005 3aHHOCTH B TPYIMIE B
COOTBETCTBUM C MOCTABJICHHBIMU 33Ja4aMH, CJICIUTh 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U KOPPEKTUPOBAThH €0, aJI€KBAaTHO
OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTh TPYIMIbBI, BHICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISS

TOTOBHOCTH pa3peiiaTb KOHPIUKTHI




9 KUIIACC

Konx nposepsiemoro
pe3yJibTara

11

1.2

1.3

1.4

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 001IEr0
o0pa3zoBanus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pasinvaTh SABJICHUA 110 OIIMCAHHUIO UX XapPaKTCPHBIX CBOICTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/ILI€CKO€

SBJICHUC

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3MYECKHX SBICHUN B OKpPYXKAIOIIEM MHpPE, B TOM 4Hcie (U3NYECKUE SBICHHS B
MpUpOJie, MPU ATOM MEPEBOAUTH NPAKTHUECKYIO 3aJadyy B Y4YeOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKK)

(bu3MYECKUX SIBICHUN

OIMCHIBATh U3yUCHHBIE CBOWCTBA Te M (PU3UUECKUE SBICHUS, UCTIONB3YS (PU3NYECKHE BETMUMHBI, IPU OMMCAHUH MPABHIBHO
TPAaKTOBaTh (PU3NYECKHH CMBICI MCIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHUS W €IUHMIBI (PU3MYECKMX BEJIUYUH, HAXOIUTh
(GopMyInbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TIpapUKU H3y4YEHHBIX

3aBUCUMOCTEH (PU3NUECKUX BEIUUNH

1.5

XapaKTCpPU30oBaTh CBOMCTBaA TCI, (1)I/I3I/I‘-IGCKI/IG SABJICHUA W IIPOLECCHI, HUCIIOJIB3Yyd H3YUCHHBIC 3aKOHBLI, IIPpW 3TOM JaBaTb

CJIIOBCCHYIO (bOpMan/IpOBKy 3daKOHA U 3aIlIUCBIBATb €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3MUECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATH MPUUINHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOINbI0 2 — 3

HU3YUYCHHBIX CBOMCTB (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (bPISI/I‘IeCKI/IX 3dKOHOB HJIN 3aKOHOMepHOCTeﬁ

pemath pacuéTHbIe 3a/1a4M (ONMUPAIOIINECcs Ha CUCTEMY U3 2 — 3 ypaBHEHUH), HCIIONb3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAOIINE

(1)I/I3I/I‘-I€CKI/IG BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCJIOBUSA 3aJd4d 3aIlIMCBIBATL KPATKOC YCJIOBUC, BLIABJIIATH HECAOCTANOLIUC WA



1.8

HU30BITOYHEIC JaHHBIC, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'ILI, HCO6XOIII/IMBIC IJIe pelICHud, MPOBOAUTH paC‘-IéTLI n OICHHBATH

PCATUCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘-ICCKOI\/'I BCJINYHHBI
pacrno3HaBaTb HpO6JICMI)I, KOTOPBIC MOKHO PCHIMTL ITPU MOMOIIH (1)H31/I‘~ICCKI/IX METOAO0B, UCIIOJIB3YSA OMMCAHUEC HUCCIICAOBAHMA,

BBIACIIATE TIPOBCPACMOC MPCAINOJIOKCHUC, OLUCHUBATL INPABUWIBHOCTL MOPSAAKa MNPOBCACHUA HUCCICAOBAHUA, NCIATH BBIBO/BI,

MHTEPIPETUPOBATH PE3YIIbTAaThl HAOIIOJCHUI U OTIBITOB

1.9

1.10

1.11

1.12

MIPOBOJIUTH OMBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUH WIM (DPU3MYECKHX CBOMCTB TEN: CaMOCTOSITEIBHO COOHMPAThH

YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyAOBaHUS, OMIMCHIBATH X0/ OMBITA U €T0 PE3YNbTAThl, (POPMYIHPOBATH BHIBOIBI

IIpOBOAUTL IIPHU HeO6XOI[I/IMOCTI/I CCPpHUI0 IIPAMBIX HSMGPCHHﬁ, onpeaciasa CpeaHEeC 3HAYCHHUC I/I3MepﬂeMOI71 BCJINYHMHBI

(poxycHOe paccTosiHUE COOMPAIOIIEH JIMH3BI), 000CHOBBIBATH BEIOOP croco0a n3MepeHust (M3MEPUTEILHOTO MPUOopa)

MMPOBOAWUTL HCCIICAOBAHUC 3aBHCUMOCTEH (1)I/ISI/I‘~IGCKI/IX BCJIMYMH C MCIIOJIB30BAHHUEM IIPAMBIX I/ISMepeHI/IﬁI IJIaHUPOBATH
HCCICAOBAHUE, CaMOCTOATCIBHO CO6I/IpaTL YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3YJIbTAaThI HOHy‘lCHHOﬁ 3aBUCHUMOCTH (I)I/I3I/ILI€CKI/IX

BEJIMYMH B BUIE TaOIHII U Tpa(HKOB, 1€1aTh BBIBOAKI 110 pe3yIbTaTaM HCCIeIOBaHUS
MPOBOJIUTh KOCBEHHBIC H3MEpeHHs (PHU3MUECKUX BEIMYUH: IJIAHUPOBATh H3MEpPEHHs, COOMpPATh 3KCIEPHUMEHTAIBHYIO
YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS PEAJIOKEHHON NHCTPYKIIMH, BBIYUCIIATh 3HAYEHNUE BEJINYMHBI U AaHAIU3UPOBATH

MOJYYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHOM MOTPEIMTHOCTH U3MEPEHUI

1.13

1.14

1.15

co0uro1aTh MpaBuiIa TEXHUKN 0€30MaCHOCTH NPU paboTe ¢ 1abopaTopHBIM 000y I0BaHUEM

pa3nu4aTh OCHOBHBIC IPU3HAKH U3YyYCHHBIX (PU3MYECKUX MOJIENIeH: MaTepualibHas TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUSUHBIH
MCTOYHHK CBETA, JIy4, TOHKAs JMH3a, IJIAHETAPHAsT MOJICIb aTOMa, HYKJIOHHAs! MOJIE)Ib aTOMHOTO SIIpa

XapaKTepu30BaTh MPHUHLMIIBI JAEHCTBUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOM HA WX ONMCAHUSA,

WCTIOJB3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX SBICHUN M HEOOXOAMMBbIe (pr3nyecKre 3aKOHOMEPHOCTH



1.16

HUCIOJIb30BATh CXCMbI MW CXCMATHYHBIC PUCYHKHU HU3YUYCHHBIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB )51
TEXHOJIOTHYCCKUX MMPOUCCCOB IIPpHU pCHIICHUN y‘~I€6HO-HpaKTI/I‘I€CKI/IX 3aaa4, OIITHYCCKUEC CXCMBI IJI ITIOCTPOCHUA 1/1306pa>1<eHI/1171

B INIOCKOM 3€pKaJic U CO6I/IpaIOH_ICI71 JIMH3C

1.17

1.18

NPUBOAUTH TPUMEPHI (HAXOAUTh WHGPOPMALMIO O NpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS (U3NYECKUX 3HAHMNA B
MOBCETHEBHOM XU3HU JUIsl o0OecrieyeHuss 0e30MacHOCTH MpU OOpalleHud ¢ NpubopaMu UM TEXHHUUYECKMMU YCTPONCTBaMH,
COXPAHEHHUS 3/J0POBbs U COOJIOCHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaroIlel cpee

OCYILLECTBIIATh NOUCK MH(OpMaIK (HU3NIECKOTO CoJiepKaHUs B ceTU MIHTEpHET, caMOCTOATENIbHO (OPMYIHUPYS TOMCKOBBII
3arpoc, HAaXOAWTh IYTH OIPEIEICHUS JOCTOBEPHOCTH TMOJIYYEHHOW HWH(POpPMAIMKM HAa OCHOBE HMEIOIIMXCS 3HAHUH H

JOINOJTHUTCIBHBIX KCTOYHHUKOB

1.19

1.20

WCMOJIb30BATh IIPU BBHIIIOJIHEHUH YYEOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HMUECKOTO COAePIKaHuUs, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeT; BiaaeTh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMH(OpManuu u3

OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3/laBaTb COOCTBEHHbIE IHMCBMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE HMH(OpPMalUM U3 HECKOJIBKMX HCTOYHHMKOB
(U3NUECKOro CoJepKaHUs, MyOJMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHON MIIM MCCIENI0BATEIbCKON NEATENIbHOCTH, NpU
3TOM I'PaMOTHO MCII0JIb30BaTh N3yUEHHBIN MOHATUIHHBIN anmapaT U3y4aeMoro paszesna GU3MKU U COITPOBOXKIATH BHICTYIUIEHUE

Mpe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

MIPY BBIMIOJIHECHUN YYEOHBIX MPOEKTOB M HCCIICIOBAHUN (U3MUECKUX TPOIECCOB PACHpPENESsITh O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C MOCTABJICHHBIMU 33Ja4aMHM, CJICIUTh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U KOPPEKTUPOBATh €r0, aA€KBATHO
OILICHMBAaTh COOCTBEHHBIN BKJIAJ B JACATEIHHOCTh TPYMIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, MPOSIBIISIS

TOTOBHOCTB pa3peulaTb KOH(I)J'II/IKTH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kona pasnena Kona anemenTa IIpoBepsiemble 1€MEHTHI COAEPKAHUSA
®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHMPA
11 ®usuka — Hayka O npupoze. SIBneHuss npuponabl. DuU3MUECKHE SBICHHUS: MEXaHUYECKHE, TEIUIOBHIE,
' ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbHIE
1 duznueckue BenuuuHbl. Mi3mepenne Gusznueckux BenunuuH. Ouznueckue npuOopsl. [lorpenHocTs n3MepeHui.
' Me:xnyHapoiHas cucTemMa eIMHUL]
13 EcrecTBeHHOHAYUHBII METO/ MO3HAHMA: HAa0JI0IeHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABH)KEHHE TUIIOTES,
1 ' 9KCIIEPUMEHT 110 NMPOBEPKE FMIOTE3, 00BAICHEHNE HAOIIOAAEMOT0O IBJICHUS
1.4 Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBIO MOIeTeH
[IpakTuueckue padbOTHI:
N3mepenne paccTosHUN.
1.5 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
Omnpenenenre pa3MepoB MabIX TEI.
W3mepenue tremrepaTypbl IpU MOMOLIH KUIKOCTHOTO TEPMOMETpA U JaTUUKa TeMIIepaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHUU BEIIECTBA
2 CrpoeHue BewliecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE IUCKPETHOE CTPOECHHE

2.1
BEIECTBA




2.2

2.3

2.4

2.5

2.6

JIBmkenue yactuil BemiecTBa. CBsi3b CKOPOCTH JIBMDKEHHUS YAacTUIl C TeMIepaTypoil. BpoyHOBCKoe IBHKEHUE,
muby3us
B3aumojieiicTBiE YacTHI] BEIIECTBA: PUTSHKEHUE W OTTAIKUBAHHE
ArperaTHbIE COCTOSTHUS BEIIECTBA: CTPOCHHE Ta30B, )KHJIKOCTEH M TBEPABIX (KPUCTAUITMYECKUX) Tel. B3anMocBs3h
MEX/1y CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
OCOOCHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTrueckue pabOTHI:
OrnenHka guaMeTpa aroMa METOI0M PSIOB (C UCTONIb30BaHuEeM (oTorpaduii).
OmnBITH IO HAOIOICHHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 MexaHunueckoe ABHKeHHe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKECHUE

3.2 Ckopoctb. CpeHsisi CKOPOCTb ITPU HEPAaBHOMEPHOM JIBHKEHHUHU. Pacuér myTu v BpeMeHU JABUKEHUS

23 SIBnenune nHepuMM. 3aKOH MHepUMU. B3auMoneiicTBre Tea Kak NpUYMHA U3MEHEHHUs] CKOPOCTU JBM)KEHUS Tell.
' Macca kak Mepa HHEpTHOCTH Tella

3.4 [TrotHOCTH BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHHMIIE 00BbEMa BEIecTBa

3.5 Cuna kak XapakTepuCTHKa B3aUMOJICHCTBUS Tell

3.6 Cuna ynipyrocTs 1 3akoH ['yka. MI3mepeHue CHITbl ¢ TOMOIIBIO AUHAMOMETpa

3.7 SIBrieHue TATOTEHUS U cuia TshkecTd. Cuila TsHKeCTH Ha Apyrux muianeTtax. Bec tena. HeBecomocTb

3.8 Cuna Tpenus. TpeHue CKONbKEHHUS U TPEHHE MOKos1. TpeHne B pupo/ie U TEXHUKE

3.9 Cnosxenue cuii, HalpaBJIEHHbIX 110 OJHON NpsIMO. PaBHOIEHCTBYOIIAs CUIT



[IpakTudeckue pabOTHI:
Onpenenenre CKOPOCTH PAaBHOMEPHOI'O IBHKEHUS (LIapUKa B )KMJIKOCTH, MOJIEIH AIEKTPUYECKOT0 aBTOMOOUIIS

U Tak I[aJ'ICC). Onpez[eneHI/Ie Cpe,Z[HCI}’I CKOPOCTH CKOJIBKCHUSA 6pyCI<a WJIKM 1IapukKa 110 HaAKJIOHHOM MIOCKOCTH.

340 Onpenenenne IIOTHOCTH TBEPAOro Tena. ONBIThl, JAEMOHCTPUPYIOIIHME 3aBUCHMOCTb  PACTSKEHUS
(medopmanuu) Npy>KUHBI OT MPUIOKEHHOW CHIIBL. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHS
CKOJIB)KEHHS OT Beca TeJla U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEN
311 @u3ndecKue SBICHNS B IPUPOJIE: IPUMEPBI ABHKEHUS C Pa3IMUYHBIMHA CKOPOCTSIMM B KUBOW 1 HEKUBOM MPUPOJE,
. JEUCTBHE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Hasnenue TBEpAOro Tena. CriocoObl yMEHbIIEHHS U YBEITMUEHUS JaBICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUsI Ta3a OT 00bEMa, TeMITepaTyphl

4.3 [lepenaya naBiaeHust TBEPABIMU TeJIaMU, )KUIKOCTSIMH U razaMu. 3akoH [lackans. [IlHeBMaTHyeckue MaliiHbl

14 3aBUCUMOCTb JaBJICHUS KUAKOCTU OT TiyOuHbl. ['muapocratmueckuil mapagokc. CooOLarouiecs: cocybl.
' I'unpaBnnueckue MEXaHU3MBbI

A5 Atmochepa 3emun u atmochepHoe naBieHue. [IpuunHbl cynecTBOBaHHs BO3AYIIHON 00071049KH 3eMin. OnbIT
' Toppuuennu. 3aBuCUMOCTb aTMOC(EPHOTO 1aBICHUS OT BBICOTHI HaJl YPOBHEM MOps

4.6 Wzmepenune armocheproro nasienus. [Ipudopsr s namepenust atMocepHoro 1aBiIeHUs

47 JleficTBE KUIKOCTH W Ta3a Ha NOTpy:KEHHOE B HUX Teio. BulTankuBaromias (apxumenoBa) cuiia. 3aKOH
' Apxumena

4.8 [1naBanue ten. Bo3nyxomnaBanue



[IpakTuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOH B XKUJIKOCTh 4acTH Tesa. OnpeeneHue

BBITAJIKMBAIOIIECH CHJIBI, ACUCTBYIOLIEH Ha Teno, NOrpyXkEHHOe B XUAKOCTh. IIpoBepka HezaBHCHMOCTH
4.9 BBITAJIKMBAIOIIECH CUJIBI, AEUCTBYIOLICH Ha TEJNO B KUAKOCTH, OT Macchl Tesna. ONBITHI, NEMOHCTPUPYIOLIUE

3aBHCUMOCTH BBITAIKHBAIOIEH CHIIBI, ICHCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa NOTPyKEHHOHN B )KUAKOCTb

4acTH Tejla W OT IUIOTHOCTH >XHMIAKOCTH. KOHCTpyMpoBaHHME apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOJKH M

omnpezeneHue €€ rpy30noAbEMHOCTH

4.10 du3znyeckue SBICHUS B npupoze: BIUAHUC aTMOC(I)epHOFO JaBIICHUS Ha KUBOM OpTraHu3M, IIaBaAHUC pBIG

411 TexHuueckue ycTpoHCTBa: COOOIIAIONIMECS COCYABl, YCTPOWCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, IOPIIHEBON HACOC, apEOMETP

PABOTA, MOIITHOCTD, DHEPTUA

5.1 Mexanndeckasi pabora

5.2 MexaHnueckasi MOIHOCTb

5.3 ITpocTble MeXaHU3MBI: pbIvar, OJI0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs pblyara

5.4 [TpumeHeHne paBuIa paBHOBECHS pblUara K OJIOKY

- «3om0Toe npaBuiio» MexaHuku. Koadduiment noneznoro neicTBus Mmexanu3mMoB. [IpocTbie MexaHU3MBI B OBITY
' Y TEXHHKE

5.6 [loTeHuuanbpHast 3HEPTUU Tella, HOJHATOro Haj 3eMIEN

5.7 Kunernueckast sneprust

5.8 [TomHast MexaHW4ecKast YHEPTUs. 3aKOH U3MEHEHHSI U COXPAaHEHUSI MEXaHUIECKOH SHEPTHU

5.9 [TpakTuyeckue paboOTHI:



Omnpenenenue pabOTHI CHIIBI TPEHHS IPU PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAITBEHOM MOBEPXHOCTH.
UccnenoBanue ycnosuii paBHoBecus pbryara. Mzmepenue KII/[ HakIOHHOM MIOCKOCTH.

HSy‘leHI/IC 3dKOHa COXpPAaHCHUS MEXaHUYEeCKOM 9HECPTHUn

5.10 @u3nuecKue sIBICHUS B IIPUPOJE: PbIYary B TEJIE YEJIOBEKA

511 TexHuueckue ycTpoWCTBa: pblvar, MOJBHKHBIA M HEMOABMXKHBIA OJOKM, HAKIOHHAS IUIOCKOCTb, MPOCTHIE
. MEXaHU3MBI B OBITY

8 KUIACC
Koa pa3znena Kox 31emenTa IIpoBepsiemMble 3JIeMEHTbI CO/IEPKAHUSA
TEIIIOBBIE ABJIEHWA

6.1 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHHUS BellecTBa. Macca u pa3Mmepsl MOJIEKYII.
' OnbIThI, MOATBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETHYECKON TEOPHUU

6.2 Monenu TBEpAOTO, )KUJIKOTO U ra3000pa3HOro coctTosHui BenectBa. Kpucrannnyeckue u amopdHble Tena

6.3 OOBbsicHEeHHE CBOMCTB ra3o0B, KHMJIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJOXKEHUN MOJEKYISIPHO-KMHETHYECKOM

0 ' Teopuun

6.4 CMaunBaHUE U KaWJUISIPHBIE SIBJICHUS

6.5 TennoBoe pacHIMpeHne U CKaThue

6.6 Temnepatypa. CBs3b TEMIIEPaTYpbl CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS YaCTHULL

6.7 Buytpennss sHeprus. CriocoObl M3MEHEHHs BHYTPEHHEH HEPruy: TeIuIonepeiaya u COBEpIIeHHe paboTh




6.8

Buast TCIUIoNCpeaAavYun: TCIUIONPOBOJAHOCTh, KOHBCKIHA, U3JTYUYCHHUC

6.9 KonnuecTBo TerioTel. Y aenpHas TEII0EMKOCTh BELIECTBA
6.10 TermrooOMeH ¥ TEIIIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OaslaHca
6.11 [1naBneHue u oTBEp/IeBaHNE KPUCTAIIIMYECKUX BEUIECTB. Y Ae€NIbHAs TEIIOTA TUIABICHUS
6.12 [TapooOpazoBanue u konaeHcanus. cnapenue. Kunenue. Y nenpHas temnnora napoodpazoBaHusi. 3aBUCUMOCTb
' TEMIIEPATYPbI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 BraxxnocTh Bo3myXa
6.14 OHeprus TOIIMBa. Y IeJbHasl TEeMI0Ta CrOpaHUs
6.15 [Tpununer pabotsl TertoBbix nBurareneid KIIJ teroBoro aBurarens. TeruioBble ABUraTeld M 3alluTa
. OKPY’KaIOIEeH Cpe/ipl
6.16 3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLECCaX
[TpakTrueckue paboTHI:
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.
OMNBITHI 1O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOIIOAEHUIO TEIIJIOBOIO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPBIX TEJl.
6.17 OmnpeneneHue qaBieHUs BO3ayXa B OAJJIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3/AyXa OT €r0 00bEMa U HArpeBaHUSI WITH OXJIAXKICHHUS.
[TpoBepka THIOTE3bI JTUHEHHOW 3aBHCHMOCTH JITMHBI CTOJIOHWKA JKUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeMIepaTyphbl.

Ha6J’II-OI[eHI/Ie HU3MCHCHUA BHYTpeHHeﬁ OHCPI'vU TCJIa B pE€3YyJIbTATC TCILIOIICpEaAAYN U pa6OTLI BHCITHUX CHUJI.




6.18

HccnenoBanue siBIICHUS TETUIOOOMEHA MPY CMEIIUBAHUU XOJIOTHOW U TOpsiUYel BOMBI.

OrmpezenieHne KOJIUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HArpeThiM METaUIMYeCKUM
ATUHAPOM.

Omnpenenenue yaeIbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

Omnpenenenre OTHOCUTENBHON BIAKHOCTH BO3/AyXa.

Onpenenenne yelbHON TEIUIOTHI TUIABJICHHUS JIBJA.
duzngeckue ABICHUS B npupoac: MOBEPXHOCTHOC HATSKCHUC U KAITWJJIAPHBIC ABJICHHUA B IIPUPOAC, KPUCTAJIIIbL
B npupoje, usnydenue CojHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs,

CHCra.

6.19

TexHuueckue yCTpOMCTBA: KANMWLISAPBL, IPUMEPHI HCIOJIB30BAaHUS KPUCTAUIOB, XKUAKOCTHBIA TEPMOMETP,
JaTYUK TeMIepaTypsl, TEPMOC, CHCTEMa OTOIUICHHsI JOMOB, TMI'POMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCT'O CrOpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE SBJIEHUS

7.1 DnekTpusanys Tel. [[Ba posa 3IeKTPUUECKUX 3apsiioB

25 B3aumoneiicTBue 3apsokeHHBIX Tel. 3akoH KysoHa (3aBUCHMMOCTB CWIIBI B3aMMOJEHCTBUS 3apsKEHHBIX TEN OT
. BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXKTY TEJIaMHU)

23 Dnektpuyeckoe noiie. HanpsxEHHOCTh 351eKTpruyecKoro noss. [[puHIun cynepno3uium 3JIeKTPUUEeCKUX Mojei

(Ha KAYECTBEHHOM YpPOBHE)




Hocurenu QJICKTPUYCCKUX 3apsA10B. 3J'IeMeHTapHLIﬁ BHCKTpI/I“IeCKHﬁ 3apsm. CTpOGHI/IC aToMa. HpOBO,Z[HI/IKI/I n

7.4
JUDIICKTPUKU

7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

7.6 DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKM MOCTOSIHHOTO TOKa

27 JIeficTBUS 3IEKTPUUYECKOT0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSIX U
' rasax

7.8 Onekrpuueckas uemnb. Cuia Toka. DNeKTpUYECKOe HallpsHKEHNE

7.9 ConpoTHBieHHE TPOBOAHHKA. Y IEIILHOE COMTPOTUBJICHHUE BEIIECTBA

7.10 3akon Oma 1 yJacTka 1enu

7.11 [TocnenoBarenbHOE U MapajuIeIbHOE COSAMHEHUE TIPOBOIHUKOB

7.12 Pabota 1 MOUTHOCTE AyIeKTpUYecKoro Toka. 3akoH J[xoyns — Jlenia

7.13 DNEeKTPUYECKHE LIETIH U MTOTPEOUTETN IIEKTPUIECKOM SHEepTruH B ObITY. KOpoTKoe 3amMbIkaHuE

7.14 [TocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MATHUTOB

7.15 MarnutHoe nose. MaruutHoe noJie 3eMJIM U €ro 3HaYeHHUE JJIs )KU3HHU Ha 3eMIie

7.16 OmnbIT Opcrena. MarHuTHoe moJie 3IeKTpHUIecKoro Toka. [I[pumMeHeHne 31eKTpOMarHuToB B TEXHUKE

717 JleiicTBre MarHUTHOTO TIOJIST HA MPOBOJHUK C TOKOM. DJICKTPOJABUTATENh IMOCTOSHHOTO TOKAa. Vcnons3oBaHue
. AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOIMCTBAaX U Ha TPAHCIOPTE

7.18 OmnbiTel @apanes. SBnenHue 3neKTpoMarHuTHON uHAyKuuu. [lpasusno Jlenua



7.19

7.20

Onextporenepatop. CrocoObl MONYYEeHUS JJIEKTPUUYECKONW DHEPrHH. DJICKTPOCTAHIIMH HA BO300HOBIISEMBIX

HCTOYHHKAX SHCPTrUU

[TpakTuyeckue paboOTHI:

OnbITH IO HAOIOICHHUIO ICKTPU3ALMH TNl MHIIYKIIMEH U IPH CONPUKOCHOBEHHUU.

HccenenoBanue necTBUS AIEKTPUUECKOTO TOJIS HA IIPOBOIHUKHU U TUAJIEKTPUKH.

C6opka 1 npoBepka pabOoThl AEKTPUUECKON LIETIH OCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPSKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYIIErO 4YE€pe3 PE3UCTOp, OT CONPOTHUBIEHUS DPE3UCTOpA H
HaIPsDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbH 3JIEKTPUUECKOIO COINPOTHUBIEHUS NPOBOJHUKA OT €ro JUIMHBI,
IUIOUIAIN TIOTIEPEYHOrO CEUYCHUS U MaTepuana.

IIpoBepka npaBuia CI0KEHUS HAIPSDKEHUN NP IIOCIIEN0BAaTENBHOM COCIMHEHUH ABYX PE3UCTOpOB. [IpoBepka
IpaBUiIa AJs1 CUIIBI TOKA NP HapajljieIbHOM COEAMHEHUH pe3ucTopoB. OmnpeneneHne padoThl 3JIEKTPUIECKOTO
TOKa, UAYILEro depe3 pesucrop. OnpenencHue MOUIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UTYILIETO YEPE3 JIAMIIOUKY, OT HanpsbkeHus Ha Hel. Onpenenenue KI1/]
Harpesatens. MccienoBaHne MAarHUTHOTO B3aMMOJAEWUCTBHS IOCTOSIHHBIX MAarHurToB. V3ydeHHMe MarHUTHOTO
MOJIS1 TIOCTOSTHHBIX MarHuTOB MpPU UX 00BbEIMHEHUHU U pa3aeneHuu. MccnenoBanue NeHCTBHS JIEKTPHUECKOTO
TOKa Ha MAarHUTHYIO CTpeiKy. ONbIThI, J€MOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbl B3aUMOJAECUCTBUS KaTYLIKH C
TOKOM M MAarHuWTa OT CWJIbI TOKA W HAIPABJICHMS TOKAa B KaTylKe. M3ydeHue neicTBHs MarHMTHOIO IOJIS HA

MPOBOJHUK ¢ TOkKoM. KoHCTpyuWpoBaHuWe u wu3ydeHue paboThl sjekrpoasurarens. M3mepenue KIIJ]



BHGKTpOI[BHTaTCHBHOﬁ YCTaHOBKH. OneITEL 110 HCCICAOBAHUIO ABJICHHUA BHCKTPOMaFHHTHOﬁ WHAYKIUU:

HUCCICIOBAaHUC W3MEHECHUM 3HAUCHUS U HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKa

du3znyeckue sSBJICHUS B npupoAc: 3JICKTPUUCCKHUC ABJICHUS B aTMOC(bepC, QJICKTPHUYICCTBO KUBBIX OPraHU3MOB,

re MarHMTHOE 1M0Jie 3eMITH, Apeid TMOTOCOB, POJIb MATHUTHOTO TOJIS 7S )KU3HH Ha 3eMIle, MOJSIPHOE CUSTHHE
TexHUUECKue yCTPOUMCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK ICKTPHUUCCKON SHEPTHUH,
7.22 AJIEKTPOOCBETUTENbHBIE ~ NPUOOPHI, HAarpeBaTElIbHBIE  AJIEKTPONPHOOPHl  (IPUMEPBI),  AIEKTPHUUYECKHUE
MIPEIOXPAHUTEITH, dJICKTPOMArHHT, 3JIEKTPOIBUTATEIb TIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
9 KJIACC
Kon paznena Kox snemenTa [IpoBepsieMble 37IEMEHTHI COAePIKAHUS
MEXAHUWYECKUE SABJIEHW A
8.1 Mexanudeckoe aBrmxeHue. MarepuanbHas Touka. Cucrema oTcuéTa
8.2 OTHOCHTENBHOCTh MEXAHHYECKOTO JIBHIKEHUS
g 8.3 PaBHOMepHOE MPSAMOIMHEHHOE IBUKCHHE
8.4 HepaBHOoMepHOe mpsiMonuHEHHOE aBrkKeHue. CpefHss U MTHOBEHHAs CKOPOCTh Tejla NMPU HEPaBHOMEPHOM
' JIBHKEHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE JIBHIKECHUE

8.6 CBoOoaHoe magenue. Ot [anuies




PaBHOMepHOC ABUKCHUC IO OKPYKHOCTH. Hepnozl n 4acTtoTa O6paH_ICHI/IH. JIuneiiHas u yrijioBas CKOPOCTH.

8.7 LleHTpOCTpEMUTETHFHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproToHa

8.9 Bropoii 3akon Herotona

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIIMD CynEepnO3ULIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuua TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI ITOKOS, APYTHe BUIBI TPECHUS

8.14 Cuua TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaJieHUs

8.15 JBmwxenue ranet Bokpyr Comnnua. IlepBas kocMudeckas ckopocTb. HeBecOMOCTh U nieperpy3ku
8.16 PaBHOBecue MarepuanbHOIl Touku. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEPOTO TeNa ¢ 3aKpeMIEHHOM OCcbio BpaieHus. MoMeHT cuibl. LleHTp TshkecTH
8.18 Nmnynbce Tena. U3menenne nmnyibca. IMmynbe cuiibl

8.19 3aKOH COXpaHCHHS UMITYJIbCA

8.20 PeaxtuBHOE NBMXKEHME

8.21 Mexanudeckas paboTa U MOITHOCTh

8.22 Pabora cui TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUM U paboThI

8.23 IToTeHunanbHast 3HEPIUs TeNa, HOJHATOrO HaJl HOBEPXHOCTHIO 3eMIIN

8.24 IToTeHunanbHast SHEPIUs CXKATON NPY>KUHBI

8.25 Kunernueckas sneprust. Teopema 0 KUHETUYECKOW SHEPTUU



8.26

8.27

8.28

8.29

3akoH COXpPAaHCHUA MEXaHU4YeCKOMH 9HEpPIUun

[TpakTyeckue paboOTHI:

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHHUS Opycka WM IBMKEHHs IIapuKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne ycKOpeHHs Tejla IPU paBHOYCKOPEHHOM JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauajabHOW CKOPOCTH.
ITpoBepka rUIIOTE3bI: €CIIM IPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 HadaJbHOW CKOPOCTH IYTHU OTHOCSTCS Kak
P HEYETHBIX YHCEII, TO COOTBETCTBYIOLIME IPOMEKYTKA BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMsI CKOJIBKEHHS OT CHWJIBI HOPMAJIBHOTO JaBieHus. OmnpenencHue
ko3 dunrenTa TpeHus ckoybxerus. Onpenenenue KECTKOCTH NpyKUHBL. OrpeeneHue padoThl CHITBI TPEHUS
IIpY paBHOMEPHOM JIBXKEHHH TeJia [0 TOPH30HTANIbHON oBepXHOCTH. Onpeenenue padboThl CHUIIbI YIPYTrOCTH

npu noabéMe rpysa ¢ UCIIOJIb30BAHUEM HCTIOABHUXKHOI'O U ITIOABHKHOT'O 0J10KOB

duzngeckue IBICHUS B npupoac: MpUIMBbI U OTJIMBBI, ABUKCHUC IIJIAHET ConHeyHOH CUCTCMBbI, PCAKTUBHOC

JABHXKCHHC JKMBbBIX OPI'aHU3MOB

TexHuyeckue ycTpoHCTBa: CIUAOMETP, JATYMKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 11 BOJIHBI

9.1 KonebarenbHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOAHUIl: epro/l, 4acTOTa, aMILUIUTY1a

9.2 MareMaTuueckuii ¥ Py>KUHHBIA MassTHUKU. [IpeBparienne s3Hepruu npu Kojie0aTeIbHOM JIBHYKCHUH

9.3 3aryxatomue konebanus. Bernyxaennnie konebanus. Pezonanc

9.4 Mexannueckne BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH. HpOIIOJII)HI)Ie " MONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI 1
' CKOpOCTB €€ pacnpocTpaHeHus1. MeXaHU4YEeCKHUE BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKHUE BOJIHBI

9.5 3ByK. '/poMKOCTB U BbICOTa 3ByKa. OTpa)keHUe 3ByKa



9.6

9.7

9.8

9.9

WHudpa3Byk U ynbTpa3Byk

[TpakTyeckue paboOTHI:

Omnpenenenre 4acToThl ¥ MepUoJia KoieOaHNl MaTeMaTHYeCKOT0 MassTHUKA.

OmnpeneneHre 4acTOThI ¥ EpHoia KoJIeOaHU| MPYKUHHOTO MAasTHUKA

HccnenoBanue 3aBUCUMOCTH IIepro/ia KojieOaHHi MOBEIIEHHOT0 K HUTH Tpy3a OT ANuHbI HUTU. MccnenoBanue
3aBHCUMOCTH IepHo/ia KoJeOaHuH MPYKUHHOTO MasiTHUKA OT Macchl rpy3a. IlpoBepka He3aBUCUMOCTH epHoa
KOJICOaHUH TPy3a, MOJABEIICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH MPYXHUHBI. M3MepeHue yckopeHus

C¢BOOOIHOTO MMaEeHUS

dusnyeckue SBICHUS B Ipupoac: BOCIPHUATHC 3BYKOB JKHMBOTHBIMH, 3CMIICTPSACCHHC, celicMUYecKnue BOJIHEI,

IlyHaMH, 3XO

TexHu4yeckue ycTponucTBa: IX0JIOT, UCIIOJIb30BAHUE YIIbTPAa3BYKa B ObITY U TEXHUKE

10

11

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DIEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 371eKTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOliCcTBa cBETA
[TpakTuyeckue paboOTHI:
10.4
W3ydeHue cBOICTB 3J€KTPOMarHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa
105 ®usnueckue sIBICHUS B IPUPO/Ie: OMOIOTHYECKOE IEHCTBHE BUIUMOTO, YIbTPA(PUOIETOBOTO U PEHTTCHOBCKOTO
' W3JTy4YCHU I
10.6 TexHUuecKue yCTpoicTBa: UCIOIb30BaHUE HJIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA
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queBaﬂ MoOJeJb cBeTa. MIcToOUHMKM cBeTa

11.2 [TpssmonuHeitHOE pacpocTpaHeHHe CBETa
11.3 OTtpakenne ceTa. [Li1ockoe 3epkaiio. 3aKOH OTPKECHHS CBETA
11.4 [Tpenomienue cBera. 3akoH npenomiieHus csera. [lonHoe BHyTpeHHEe OTpaXKeHUE CBETa
11.5 Jlunza. Xop nydeit B muH3e
11.6 OnTuyeckas cuctema ¢oroarmapaTa, MUKPOCKOTIA M TeJIECKOoTa
11.7 ['na3 kak ontuyeckas cucrema. bim3opykocTs U JaIbHO30PKOCTh
11.8 Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHE CTIEKTPAIbHBIX IIBETOB. Jlucnepceust cBeTa
[TpakTuyeckue paboOTHI:
VccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia MaJeHUs.
W3yueHne XxapaKTepUCTHK H300pakKeHUS TIPeIMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS] CBETOBOTO Jiyda OT YIJla MaJeHHUs Ha IpaHMIe «BO3IAYX —
11.9 CTEKJIO».
[Tony4yeHne N300paKeHU C ITOMOIIBIO COOMPAOIICH JTHH3BI.
Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONITHYECKOU CHUITBI COOMPAIOIIEH JIMH3BI.
OMnBITH IO Pa3I0KEHUIO OENIOro CBETA B CHEKTP.
OMBITH IO BOCTIPHUATHIO IIBETA IPEAMETOB MPH WX HAOIIOJICHUN Yepe3 IBETOBBIC (PIIIBTPHI
11.10 @usnueckue sBICHUS B pupose: 3atMeHust ConHua u JIyHbI, IBETa Tell, ONTUYECKHE SBJICHUS B aTMoc(epe
' (uBeT Heba, pedpakmus, paayra, MUPax)
11.11 TexHUuUeCKue yCTpOUCTBA: OUYKH, IEPUCKOT, (hOoTOaNNIapar, ONTHIYECKUE CBETOBOIBI

KBAHTOBBIE ABJIEHUA
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OmnbiTel Pesepdopaa u mimanerapuas moaens atoma. Mojens atoma bopa

12.2 Hcnyckanue u noriomieHne ceera atoMoM. KBaHThl. JIMHeWyaThie CIIEKTPhI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
12.4 Crpoenue atomHoro siipa. HykinoHnHas Mozens atoMHoro aiapa. M3oromst
12.5 PannoaktuBHbie npeBparnienus. [lepuoa nmonypacnaga aTOMHBIX siiep
12.6 SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIIOBOT0 U MaCCOBOTO YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peaxmuu cuntesa u nenenus saep. Mcrounuku sueprun CoJiHIA U 3BE3N
12.9 SInepnas sHepreTuka. /leicTBUE paiMOAKTUBHBIX U3JIyYECHUHN Ha )KUBBIE OPTaHU3MBbI
[TpakTrueckue paboThI:
12.10 HaGmtoneHue CrlomHbIX ¥ IMHEWYaThIX CIIEKTPOB U3TyUYEHHUS.
' HccnenoBanue TpeKOB: M3MEpEHNE YHEPTHU YaCTHIIBI 0 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenne paaroakTuBHOTO GoHa
1211 duszuveckue SIBICHUS B MPUPOJE: €CTECTBEHHBIM paMOaKTUBHBIN (DOH, KOCMUYECKHUE JIYUH, PAIMOAKTUBHOE
' U3Ty4YeHHUE MPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX U3TYUEHHUI HA OPraHU3M YeI0BeKa
12.12 TexHu4eckue yCcTpoMCTBA: CIIEKTPOCKOII, MHAUBUYAIBHBIN JO3UMETD, Kamepa Buinbcona



MMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MPOTPAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUS

Koxa npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemblie TpeOGOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

[Tonumanue ponau GU3MKKU B HAYYHOU KapTUHE MHPa; cHOPMHUPOBAHHOCTH OA30BBIX MPECTABICHUN O 3aKOHOMEPHOMN CBSI3U U
MI03HABAEMOCTHU SIBJICHUH NPUPOJBI, O POJIM SKCIEPHUMEHTa B (U3UKE, O cHCTeMooOpa3yroueil poau (U3UKH B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUM, 00 3BOJIIOLNHN (PU3NUECKUX 3HAHUM U UX POJIH B LIETIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOexHbIX YUEHBIX-(U3MKOB B DPa3BUTHE HAYKH, OOBACHEHHME MPOLECCOB

OKpY>KaloIlIero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHUs 0 BUIAaX MaTEepUH (BEIIECTBO U TOJIE), O IBMIKEHNUHU KaK CIIOCO0E CYIIeCTBOBAHUS MaTepUr, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOEHUS BEIECTBA, 0O GUBUYECKON CYNTHOCTH SBICHUN MPUPOABI (MEXAaHUUYECKUX, TETIOBBIX, JIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHUE PA3IMUATh SIBJICHUS 110 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
naHHOe (U3UYECKOE SBJICHUE; YMEHUE PACIIO3HABATH MPOSBICHUE U3YYCHHBIX (PM3NYECKUX SBICHUN B OKpYKaIOLIEM MHpE,

BBIJIEIISAS UX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

BJIaI[CHI/IC OCHOBaMM IOHATHMHOI'O arrapara 1 CUMBOJIMYCCKOI'O A3bIKa (I)I/ISI/IKI/I 1 UCIIOJIB30BAHUC UX IJIA PCUICHUA y‘-Ie6HBIX
3aaa4;, YMCHHUC XapaKTCPU30BATb CBOMCTBA TCII, (I)I/ISI/ILIGCKI/IG SABJICHHUA W TIPOLECCHI, UCIIOJIb3Y: CI)YHI[aMeHTaJ'ILHBIC u

OMITMPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HN3YUCHHBIC CBOMCTBA TENI U (1)I/I3I/I‘-ICCKI/Ie SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘{€CKI/IC BCJINYHHBI

Bnaagenne ocHOBaMHM METOIOB HAay4YHOTO IIO3HAHUA C y‘-IéTOM CO6JIIO,Z[€HI/I$I IpaBHJI 0e30I1acHOro Tpyda: Ha6JIIO,[[eHI/Ie

(bu3NYECKUX SIBICHUM:



YMEHHUE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M3 JaHHOro Habopa o0OpYIOBaHUS MO MHCTPYKLUH,
OIHCHIBATh XOJ1 ONbITA U 3alKUCHIBAThH €T0 PE3YIbTAThl, ((OPMYIUPOBATH BHIBOIBL;

IIPOBEICHUE NPSMBIX U KOCBEHHBIX M3MEpPEHHH (U3NUECKUX BEJIWYMH: YMEHHME IUIAHMPOBATh W3MEPEHHUsS, CAMOCTOSATEIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIMHU, BBIYUCIIATh 3HAUCHUE BEJIMUYMHBI M aHAJIU3UPOBATh HOJTY4YECHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOM NOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;

MIPOBEJICHUE HECIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIIEOBAHNI; CAaMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOJIUTH MCCIIEIOBAHNE IO HHCTPYKIIMHU, IPEACTABIATH MTOJIyY€HHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TAOIUI] U

l"pa(l)I/IKOB, YUUTBIBATH NOTPCIIHOCTH, A€JIaTh BBIBOJLI 110 pE3YyJIbTaTaM UCCIICIOBAHUA

[ToHnMaHme XapaKTepHBIX CBOMCTB (PU3MUECKUX MOJeNel (MaTepraabHas TOYKa, aOCOIOTHO TBEPAOE TEI0, MOJIEIIH CTPOCHUS
ra3oB, )I(I/II[KOCTeﬁ u TBépILBIX TCJI, IMIJIaHCTApHAadA MOACIIb aTOMa, HYKJIOHHAsA MOJICJIb aTOMHOT'O ﬁ;[pa) U YMCHHUC MPUMCHATH UX
JUTs1 OOBSICHEHUS (PU3UYECKHUX TTPOIIECCOB

YMmenune oOBSICHATH (1)I/ISI/I‘IGCKI/I€ nmpoueccel " CBOMCTBA TCJI, B TOM UYHCIIC U B KOHTCKCTC chyauHﬁ IIPaKTHUKO-

OPUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTH, BbIABJIATH IIPUUYUMHHO-CIICACTBCHHLIC CBA3HU U CTPOUTH 00BsACHEHHE C OHOpOﬁ Ha

M3yYeHHBIE CBOMCTBA (DU3NYECKUX SIBICHUH, (PU3NUIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITN

YMenue pemath pacu€THbie 3a1a4uu (Ha 0aze 2 — 3 ypaBHEHHI), UCIIOJIb3YsI 3aKOHBI 1 (DOPMYJIBI, CBSA3BIBAIONINE (PU3NUECKHE
BEITMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPAaTKOE YCIOBUE 3a/ladyM, BBISIBIATH HEIOCTAIOIIME JaHHBIC, BBIOMPATh 3aKOHBI U
dbopmynel, HEOOXOAMMBIE ISl €€ pEIICHHs, HWCIOIh30BaTh CIPAaBOYHBIC JaHHBIC, MPOBOJIUTH PACUETHl U OIICHUBATH
PEATUCTUYHOCTD MOJTyYEHHOTO 3HAYCHUS (PU3NUECKOI BETMYMHBI, YMEHHUE ONPEIENIATh Pa3MEPHOCTh (PU3MUECKON BETHUUHBI,
MOJYYECHHOUN MPU PELICHUU 3a1a4H

VYmMmenne XapaKTCPU30BaTh MPUHIUIIBL ﬂeﬁCTBHﬂ TEXHUYCCKUX YCTPOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60p0B, U IPOMBITIIJICHHBIX

TCXHOJIOTHYCCKUX HNPOHECCOB IIO UX OINHCAHUIO, UCIIOJIb3yd 3HAHHUA O CBOMCTBAX (I)I/ISI/I‘-ICCKI/IX SIBIICHUH U HCO6XOI[I/IMBIG

¢bu3nvecKkre 3aKOHOMEPHOCTH
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11

YMeHue HCIoNb30BaTh 3HAHUS O (DPU3MYECKUX SBICHHUSIX B MOBCETHEBHON XU3HHM Ui oOecriedeHus: 0e30MacHOCTH IpH
oOpaiieHuu ¢ OBITOBBIMU MNPHOOpPaMHU K TEXHUYECKHMHU YCTPOMCTBAMM, COXpPAHEHHs 370pOBbS M COONIOACHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKpY)KaIoLIeH cpele; MOHMMaHME HEOOXOAMMOCTH MPUMEHEHMs TOCTH)KEHUH (GU3UKU U

TEXHOJIOTHI JJI1 palliOHAJIBHOT'O IIPUPOAOII0JIB30BAHUA

OneIT mOMCKa, Npeodpa3oBaHus W MpeacTaBieHUs UHGoOpMaluuu (U3HUECKOTO COJAEPXKAaHHA C HCIOJIb30BAaHUEM
MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHON MH(OpMAIIMK Ha OCHOBE
HMMEIOLIUXCS 3HaHUN U JTOTIOJIHUTEIbHBIX UCTOUHHUKOB; YMEHHE MCIOJIb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 33aJJaHUIl Hay4YHO-
MOMYJISIPHYIO JUTEPATYPy GU3NUECKOTO COJEpkKAHUs, CIIPAaBOUYHbIE MaTepUalbl, pecypchl ceTi IHTepHeT; BiageHue 6a30BbIMU
HaBBIKAMU TIpeoOpa3oBaHusi WHPOpPMAMKA M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYTyl0; YMEHHE CO3JaBaTh COOCTBEHHBIC

NMHUCbMCHHBIC U YCTHBIC COO6H.I€HI/I5I Ha OCHOBC I/IH(I)OpMaI_[I/II/I N3 HECKOJIBKUX UCTOYHHUKOB



IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITIPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT CO/lePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanudeckoe aBmxeHue. Marepuanbhas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD ABUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE BUkeHUE. CpeHss ckopocTb. DopMyiia Jiist BRIYMCIICHUS CpeHel cKopocTH: V = S/t
PaBHOMepHOE MpsMOTUHEHHOE TBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJa OT BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIIBYOKEHHUS
13 x(t)=x,+ut
I'padvkm 3aBUCUMOCTH OT BPEMEHH IS MPOSKIIMH CKOPOCTH, MPOCKIMH IMEPEMEIIEHUs, ITyTH, KOOPIWHATHI NPH PAaBHOMEPHOM
MPSAMOJIMHEITHOM JBH>KCHUU
3aBUCUMOCTh KOOPJMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOIO MPSIMOJIMHEMHOTO IBUKEHHS:
2
-Sx':f} =1'.|;|: * f_l'jx * E
@opMyInbl sl POEKIUHA TMEPEMENICHUs, MPOCKIMU CKOPOCTH W MPOEKIUU YCKOPEHUS MPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIIBIOKEHUU:
1.4

.

¢
Iy I:T) =Upy T +a, - ? »

U.‘f('f) =Up, +a, 1,

a, (f) =canst,

5 5

— =72
U:.T U'..'L' 'GISI



I'paduky 3aBUCUMOCTH OT BPEMEHHU Il MPOEKIMH YCKOPEHMS, MPOEKIMH CKOPOCTH, MPOEKIMU MEepeMeIleHus, KOOPAHUHATHI MpU

PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU

CBobGonnoe manenue. PopmyInbl, OMHCHIBAIOIIME CBOOOJHOE TMAJeHWE Tela IO BEPTHKAIM (IBM)KEHHE Tela BHU3 WIH BBEpX
1.5 OTHOCUTENIFHO MOBEpXHOCTH 3emin). ['paduku 3aBUCUMOCTH OT BPEMEHH il MPOEKIHMU YCKOPEHHUs, MPOEKLUUH CKOPOCTH U

KOOpAWHATHEI IIPpHU CBO60}1HOM MaacHWK TEJia Mo BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO IBKEHUS TeJla IO OKpYXKHOCTHU. HanpaBneHnue ckopocTu.

dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH U MEPUO]T OOpalleHusI:

L= 1R
T
[lentpocTpemurensHoOe yckopeHue. HanpapieHne HeHTpOCTPEMUTENBHOTO yCKOpeHus. DopMyiia sl BBIYUCIECHUS YCKOPEHUS:
1.6
2
a — L
" R
dopmyia, CBA3BIBAIOLIAS EPUOJ] U YACTOTY OOpalleHUs:
V= !
T
Macca. IInotHocTs Bemectsa. @opmyra I BBIYUCICHUS TUIOTHOCTH:
1.7 _om
V
1.8 Cuna — BektopHas pusnueckas BenuunHa. ClokeHHe CHl
1.9 SIBnenue unepuuu. Ilepselii 3akoH HeroTOHA

1.10 BTopoii 3akon HeroToHa:



.

F=m-a

CoHarpaBJIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIOIIEH HA TEJIO

111

Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/IC IMMOKOs U TPCHUC CKOJIbKCHHA. d)opMyJIa JJId BBIYUCJIICHUA MOAYJIS CUJIbI TPCHUSA CKOJIBLKCHUS:

Frpzp-;"-.i'

1.13

1.14

Hedopmarnus Tena. Yrnpyrue u Heynpyrue negopmanuu. 3aKoH ynpyrou aedopmariiu (3akoH ['yka):
F=k-Al
BcemupHoe TsaroTeHHe. 3aKOH BCEMUPHOTO TSATOTCHUS:

My -1
F=G. 1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaleHHs.
®opmyna 1715 BBIYUCIECHUS CUIIBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.

JBmwxenue rmnanet Bokpyr Comuina. [lepBas kocMuueckasi ckopoctb. HeBecoMocTh U nieperpy3ku

1.15

1.16

Wmnynbe Tena — BekTopHast (pr3nyeckasi BeIMUMHA.
D=mi
HNmnynbe cucrtemsl Tel. U3MeHeHne uMiysbca. MIMITynbe criibl

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJIA SaMKHYTOﬁ CHUCTCMBI TCJI:

D=+, Uy =const




PeaktuBHOE ABMKEHUE

Mexanunueckas pabota. @opmyiia A BBIYMCICHUS PaOOThI CHIIBL:

A=Fsoosct

117 MexaHu4decKasi MOIIHOCTb:

A

n=4

I
Kunernueckas n MMOTCHIUAJIbHAS SHCPI'UsA. dDopMyna JJIA BBIYHUCIICHUA KUHETHYECKOH OHCPIruu:

}”02
By
TeopeMa o0 kuHeTHYeCKOU dHEprun. PopMyria i BEIYMCICHHS [IOTEHIUAIBHON YHEPTUU Tea, MOAHATOrO

1.18

HaJ 3eMIIEH:

E,= mgh

MexaHnuueckas OHCPIHU-i:

E=E.+E,

1.19 . .
3aKkoH COXPAHCHUA MEXAaHNUYCCKOU SHCPIUH. d)opMyJIa IJId 3aKOHA COXpPaHCHUA MCXaHNYCCKOU S9HCPTHUH B OTCYTCTBUC CUJI TPCHUS! E

= const.
[TpeBpainieHre MEXaHUYECKOM SHEPTHU IPU HATUYUU CHIIBI TPEHHSL.
[TpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

1.20 Peruar. Momenr cuibl: M - Fl.

VYcnoBue paBHOBECUS pblyara:



M +M, +..=0
[ToasvxHbIN 1 HeTOABWKHBIN O6510KU. KITJ] mpocThIXx MEXaHU3MOB,
n= Aﬂmmnaa
A‘S&I‘Iﬂqﬁﬂﬂaﬂ

JlaBnenue TBEPAOTO TEA.

cDOpMy.]IEl JUIA BBIYUCJICHUA JaBJICHUA TBép,Z[OI‘O TCIa:

_F
P h
1.21 Jasnenue raza. ATmMochepHoe JaBleHHeE.

FI/II[pOCTaTI/ILICCKOe AaBJICHUC BHYTPH KUAKOCTHU.

CDopMyna IJIA BBIYUCJIICHUA JAaBJICHUA BHYTpI/I KUIOKOCTH:
DP=pgh+p_,

1.22 3akoH [lackans. ['mppaBaudeckuii mpecc

3akon Apxumena. @opmyria ajisi ONpeIeTIeHUS BRITATKABAIOIIECH CHIIBI, IEUCTBYIOIICH HA TEJO, MOTPYKEHHOE B )KUJIKOCTh WJTU Ta3:
1.23 Fo =PEV

Ycnosue nnaBanus Tena. IlnaBanne CYJA0B 1 BO3AYXOIlJIaBAHUC

Mexannyeckue KojiebaHus. AMILTUTY/A, IEPUOJ] M YacToTa KoyieOanuii. @opmyiia, CBA3BIBAIOIIAS YaCTOTY M IIEPUO]] KOJICOaHMI:

1.24 1
V=T

1.25 MartemaTtuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaiieHre sHepruu npu KosiedaTeaIbHOM ABHKEHUN



1.26

1.27

1.28

1.29

3aryxaromue Konebanus. BeinyxneHHbIe kKoneOanus. Pezonanc
Mexanudeckue BoaHbL. [IpononbHble U monepeydHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh PAaCpOCTPAHEHMS! BOJIHBI:

A=v-T
3ByK. ['poMKOCTh 1 BbICOTa 3BYKa. OTpakeHUE 3BYKOBOI BOJHBI Ha TPaHUIIC ABYX cpell. MH(pa3ByK u yIbTpa3ByK
Ipaxmuyeckue pabomuol
N3mepenune cpeaHeit MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH MPYKUHBI; KOADOUIIMEHTA TPEHUS CKOJIBKEHUS; PAOOTHI
CHWJIBI TPEHMSI, CUIIBI YIIPYTOCTH; CPEIHEN CKOPOCTH IBIKEHUS OpycKa Mo HAKJIOHHOH MIOCKOCTH; YCKOPEHHUs OpycKa MpH ABUKESHUH T10
HAKJIOHHOM TUIOCKOCTH; YaCTOThI M MepUoJia KoieOaHUl MaTeMaTUYeCKOro MasiTHUKA; YacTOThl U MEepruoja KojJeOaHui MpyKUHHOTO
MasTHUKA; MOMEHTA CHJIbI, ICHCTBYIONIETO HA PhIYar; padoThl CHIIBI YIIPYTOCTH MPH MOABEME TPYy3a ¢ TIOMOIIBIO HETTOIBIKHOTO 0JI0Ka;
paboTHI CHITBI YIIPYTOCTH MPHU TOABEME TPy3a C ITOMOIIIBIO TTOABHUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella M OT IUIOTHOCTHU YKHUJIKOCTH; HE3aBUCHMOCTH
BBITAJIKUBAIOLIEH CHJIBI OT MacChl T€Ja; CHJIbl TPEHUSI CKOJBKEHHSI OT CUJIbl HOPMAJIBHOTO JABJICHHUS U OT POJia MOBEPXHOCTH; CHUJIBI
YIPYTOCTH, BO3HUKAIOMICH B MPYXHHE, OT CTENEHU JedOopMaly MPYKUHBI, YCKOPEHUsT OpycKa OT yIyia HaKJIOHA HAIPaBIISIONICH;
nepuoia (4acToThl) KOJICOAHU HUTSHOTO MasTHUKA OT JTMHBI HUTH; TIEPHOJia KOJIeOaHUH TIPYKUHHOTO MasiTHUKA OT MacChl rpy3a H
KECTKOCTU TPYKHUHBI; UCCIIEIOBAHNE HE3aBUCUMOCTH TIEpHOIa KOoleOaHUH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBus

paBHOBECHS pbluara

1.30

Qusuueckue sa61eHuUss 8 npupode. TPUMEPHI IBMKCHUS C PA3TUIHBIMUA CKOPOCTSMH B KHBOW W HEXKHBOW MPHUPOJE, NECHCTBUE CHIIBI
TpeHHUs B TPHUPOAEC M TEXHUKE, MPWIMBBI M OTIUBBI, JBIKeHUE TuTaHeT CONHEYHON CHUCTEMBI, PEaKTUBHOE ABM)KEHHE >KHBBIX
OpPraHM3MOB, pblYaru B TeJie YeJOBEeKa, BIUSHUE aTMOC(EpHOro NaBiICHHUS HA KUBOM OpraHu3M, IIaBaHHUE PbIO, BOCIPUITHE 3BYKOB

JKUBOTHBIMH, 3CMJICTPACCHUC, celicMruUuecKue BOJIHBI, HYHaMH, 3X0O

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCETP, AATYHUKU ITOJIOXKCHUA, paCCTOAHUA U YCKOPCHUA, TUHAMOMCTpP, INOAIIUITHUKHA, PAKETBI, pblyar,

TOABMKHBIM M HEMOABMKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIOMIUECS COCYbI, YCTPOMCTBO



BOAOIPOBOJA, I‘I/IIIpaBJ'II/I‘{CCKI/Iﬁ nmpecc, MaHOMCETD, 63.p0MCTp, BBICOTOMCD, HOpI.HHGBOfI HAacocC, apCoMETp, 3XO0JIOT, UCIIOJIB30BAHUC

yIbTPa3ByKa B ObITY U TEXHHUKE

2 TETUIOBBIE ABJIEHU A
”1 OCHOBHBIE TTOJIOKCHHUS MOJICKYJIIPHO-KHHETHICCKOW TEOPHH CTPOCHHS BemecTBa. Mojein TBEPAOTO, JKUIKOTO W Ta3000pa3HOro
' coctosiHUi BemecTBa. Kpucramiueckue u amopgHbie Tena
2.2 JIBmxeHue yactuil BeniectBa. CBs3b CKOPOCTH JIBHXKEHUS YAaCTHUIL C TeMIiepaTypoid. bpoyHoBckoe nBuxenue, nuddysus
2.3 CmaunBaHUE M KalWJUISIPHBIC SBIICHUS
2.4 TemoBoe pacmmMpeHue u cxaTue
2.5 TeroBoe paBHOBeCHE
2.6 Bnytpennss sueprus. Paborta u Temionepeava kak crmocoObl N3BMEHEHHS BHYTPEHHEH SHEPTUH
2.7 Bue! Teronepenadn: TeIIONPOBOHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanue u oxnaxjaenne Teir. KoJmdecTBo TEIUIOTHL. Y IeTbHas TeIIOEMKOCTh:
2.8
O=cm(ty—t)
3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OanaHca:
2.9
O +0,+..=0
210 Hcnapenue u konaeHcanusa. I3MeHeHne BHYTPEHHEN YHEPTUU B IIPOIIECCE UCTIAPEHUS U KOHJIeHcaluu. Kurenne sxuakocTu. Y qenpHast
' TertoTa mapoobpasosanus: L = Q/m
211 BnaxxnocTs Bo3myxa

2.12 [InaBnenue u xpucramumsanus. Mi3sMeHeHne BHYTpEHHEW SHEPIUU NIPH IJIaBICHUN U KPUCTAJUIM3ALUU. Y AeJIbHAS TEIUIOTa TUIABJICHMUS:



2.13
2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

BHyTpeHHSIsS SHEPTHs CrOpaHus TOIUIMBA. Y AebHast TEIUI0Ta CropaHust Toruea: ( = Q/m

[Tpunnume! padoTs! TermoBsix ABuraTenei. KITJI TermmoBoro aurarens

IIpaxmuueckue pabomul

N3mepenune ynenbHOM TEMIOEMKOCTH METAJUIMYECKOTO UMJIUHAPA; KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW KOMHATHOM
TeMIepaTrypbl (UKCUPOBAHHOM MacChl, B KOTOPYIO OIYIIEH HAarpeTbhlii IWIMHIpP; KOJMYECTBAa TEIUIOTHl, OTAAHHOIO HarpeThiM
UUAJTUHAPOM, TOCIE OIYCKaHHWsl €ro B BOJY KOMHATHOM TeMIlepaTypbl; OTHOCHUTEIBHOM BIAXXHOCTHU BO3/1yXa; YACIbHOW TEIIOTHI
IUIaBJICHUs Jbaa. VccnenoBanue n3MEHEHHs TeMIIEpaTyphl BObI TP PA3TUYHBIX YCIOBUSX; SIBJICHHS TEIJIOOOMEHA MPU CMEIINBAHUN
XOJIOAHOMW U ropsiueil BOABL; IpoLecca UCTIapEHUS

Qu3zuueckue sA61eHUs 8 NPUpode. TTIOBEPXHOCTHOE HATSHKEHUE U KAWJUISPHBIC SIBIICHUS B PUPOE, KPUCTAIIIBI B IPUPOJIC, U3TyUCHUE
Comnnia, 3aMep3anne BoJI0EMOB, MOPCKHE Opr3bl; 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa

Texnuueckue ycmpoiuicmea: KanwUISIPbl, MPUMEPHl KUCIOIb30BAaHUS KPUCTAIIOB, XKUIKOCTHBIM TEPMOMETp, AATUUK TEMIEPATYPHI,
TEPMOC, CUCTEMA OTOTUICHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOUHA, ABUTATENIb BHYTPEHHETO CrOPaHUs
DJIEKTPOMAT'HUTHBIE ABJIEHUA

Dnektpusaiys Ten. /[Ba BUia 31eKTpUUECKUX 3apsia0B

BzaumoneiicTre 3apskeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHHUs FIEKTPUUYECKOTO 3apsiia

Onektpuyeckoe nosie. Hanmpsok€HHOCTD AJEKTPUYECKOTO Mo, [IpuHIMI CyNneprio3uiiuu 3JIEKTPUIECKUX MoJiel (Ha KaueCTBEHHOM
YPOBHE)

Hocurenu snexkrpuyeckux 3apaa0B. JelcTBUE 3JIEKTPUYECKOrO MO Ha 3JIEKTpUYECKHUE 3apsaabl. [IpOBONHUKY U IUDIIEKTPUKHU



[TocTostHHBIM 3nekTpuyeckuil ToK. JleiicTBus snekTpudeckoro Toka. Cuna Toka. Hanpspkenue.

3.6
l=qg/t,U=A/
37 DNEKTPUUECKOE COMTPOTUBIICHHE. Y IETHHOE AIEKTPUICCKOE CONPOTHBIICHNUE:
' R =pl/S
3.8 3akon OMa s yyactka anektpudeckon renu: | = U/R
[TocnenoBarenbHOE COCTMHEHHE POBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
39 [TapamiensHOE COeTMHEHHUE MTPOBOJHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CMemaHHbIe COSTUHEHHSI IIPOBOTHUKOB
3.10 Pabora n MomHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 5
O=I"-R-t
3.12 OmneiT DpcTena. MarHuTHOE T0JIe PSIMOTO TIPOBOHHUKA ¢ TOKOM. JIMHIHM MarHUTHOW MHIYKIIUN
3.13 MaruuTHoe 1oj1€ IIOCTOSIHHOrO MarHuTa. B3anMoneiicTBre HOCTOSHHBIX MAarHUTOB
3.14 JleiicTBre MarHUTHOT'O TOJISL HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHue daeKTpoMarHuTHON nHAykuu. [Ipasuno Jlenna
Ipakmuueckue pabomuwl
3.16

I/I3MepeHHe SJICKTPHUYCCKOT'O COMPOTUBJICHUA PE3UCTOPA; MOITHOCTH DJICKTPHUICCKOI'0 TOKA, pa6OTLI SJICKTPHUYCCKOTO TOKA.



I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHWJIbI TOK4, BO3HHUKAIOMICTO B IMPOBOJHUKC (pCSI/ICTopBI, J'IaMHO‘-IKa), OT HalIpAKCHHAd Ha KOHIAX
IIPOBOAHUKA; 3aBUCUMOCTH COIIPOTUBJICHHA OT AJIMHBI IPOBOJHHUKA, IIJIOMAAN €TI0 ITONCPEYHOro CCYCHUA U YACIILHOT'O COITPOTHUBIICHUS.
HpOBepKa mpaBujia I SJICKTPUUCCKOTO HAIPSKCHUA HPHU IMOCICAOBATCIBHOM COCIWHCHHU ITPOBOJHUKOB; IIpaBWjia JISI CHJIBI

SJICKTPHUYECCKOI'O TOKa IIpH MapalJICIbHOM COCAUMHCHUHN IIPOBOJHHUKOB (pCBI/ICTOpBI nu naMnqua)

Quzuueckue s61eHUs 6 npupooe: FNEKTPUUYECKUE SBICHUS B aTMOCc(hepe, IIEKTPUUYECTBO KUBBIX OPraHM3MOB, MATHUTHOE TT0JIe 3eMJIH,

347 npeiid MoocoB, pojab MArHUTHOTO TOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea. 31EKTPOCKOI, aMIEPMETP, BOIBTMETP, PEOCTAT, CYETUNK AIEKTPUUECKON IHEPTHH, JIIEKTPOOCBETUTEIHHbBIE
3.18 pUOOpPHI, HarpeBaTEIbHBIC SJIEKTPONPUOOPHI (MPUMEPHI), SJICKTPUUYCCKUE MPEAOXPAHUTENN, JIEKTPOMATHUT, 3JIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKA, T€HEPaTop MOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlygyeBas mojaenb cBeta. [IpsamonnHeliHoe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [lnockoe 3epkano
3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucniepcus cBera
3.24 JIunza. Xox nydeit B munze. DokycHoe paccrosHue muH3bl. Onrrdeckas cuia muasel: D = 1/F
3.25 I'ma3 xak ontudeckas cucremMa. OnTHYECKUE MPHOOPHI
IIpakmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparoel TuH3bl; (POKYCHOTO pacCTOSIHUS cOOMparoleil TUMH3BI (110 CBOMCTBY paBEHCTBA pa3MepOB
3.26 npeaMeTa U U300pakeHus, Koria MpeMeT pacloiokeH B IBOMHOM (oKyce), IToKa3aTelis IPeToMIICHUS CTEKJIa.

HccnenoBaHnue cBoiCTBa 1/1306pa>1<eHI/1;1, MOJIYYCHHOTI'0 € IMOMOLIBIO c06HpaI0111e171 JIMH3bI; U3MCHCHUA (I)OKYCHOFO PACCTOAHUA IBYX

CJIOKCHHBIX JIMH3; 3aBUCUMOCTHU YyTJia MMPEJIOMIICHUS CBETOBOI'O JIyda OT yrjia MMaaCHWs Ha I'PaHUIC «BO3AYX — CTCKIIO»



Qusuueckue asnenus 6 npupode: 3aTMenus ConHua u JIyHbl, IBeTa Tell, ONTUYECKHE SBJIEHUS B aTMocdepe (1BeT Heba, pedpakuus,

3.27
paayra, MUpax)

3.28 Texnuyeckue ycmpoticmea: 09KH, TIEPUCKOT, oToarmapar, ONTHIECKAE CBETOBO,IBI

4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Allb(a-, OeTa-, ramma-u3nydeHus. Peakinu anbda-u OeTa-pacmnaua
4.2 OmnsiThl Pesepdopaa mo paccesnuto anbga-uactuu. [Inmanerapaas Moaens atoma
4.3 CocraB aromHoro sigpa. M3oromnst
4.4 [lepuoa nonypacnaga aTOMHBIX siA€p
4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsiI0BOIO U MaCCOBOI'O YUCEI
A8 Qu3zuueckue s61eHUss 8 NPUpoOe: ECTECTBEHHBIN PaIMOAKTUBHBIN (POH, KOCMUYECKHE JIyUd, PAJIMOAKTUBHOE H3ITYYCHHE MPUPOTHBIX

MHHCPAJIOB, )IGfICTBI/IG pPaarnOaKTHUBHBIX I/I3J'IyIIeHI/II\/'I Ha OpraHu3M 4€JI0BCKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOII, UHAUBUAYaJIbHBIN 103UMETp, KamMmepa BunbcoHa, siepHas sHepreTuka



YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Gusuka, 7 knacc/ [lepeimkun .M., BanoB A.U., AkunonepHoe oomiectBo «M3narensctBo «IIpocBeiiennes
» dusuka, 8 kinacc/ [lepeimkun .M., UBanoB A.U., AkunonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M.A., AKIIMOHEpHOE OOIIIECTBO

«M3parensctBO «IIpocBemienne»



