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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHOi padouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO0 H3yUCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeielieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYIO KApTUHY MHpA,
IpeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

HAy4HO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEIOBAHUS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAyuyHbIEe JOKa3aTeabCTBA IS
MOJTY4Y€HHUSI BEIBOJOB.

[lenmn wusyueHus ¢GU3NKKA HA YPOBHE OCHOBHOTO 00ImmIero oOpa3oBaHUS
omnpenenensl B Konunenmum npenogaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, pean3yOMUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyuyenus Guankm:
npuoOpeTeHNe HMHTEpeca M CTPEMJICHUS OOy4YaroMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJEe TO3HaHHA W (OPMHUPOBAHUE
MCCJIEI0OBATENILCKOTO OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yYEeHUS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEACTaBICHUN O pPOIM (U3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuied npopeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJATOTOBKA K JalibHEHIIEMy OOy4YEeHHIO B
3TOM HalpaBJICHUHU.

JlocTikeHne 3TUX Lened mnporpammbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEeHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHHUS C
UCITIOJIb30BAaHUEM TOJTYYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PELIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aay;
pa3BUTHE YMEHMI HAOIIOJATh TPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHGOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAU3 U KPUTHUYECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GuU3MKON, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSX
(bu3MUeCcKO HAyKH.

Ha usydenune Qusuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus otTBoautcs 204 gaca: B 7 kitacce — 68 yacoB (2 yaca B HEZel), B 8
KJjacce — 68 JacoB (2 yaca B Heseno), B 9 kiacce — 68 vacoB (2 yaca B HEIEIIO).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOI'0O FOCYJJapCTBEHHOT'O 3K3aMeHa 1o (hU3MKe.

COIAEPXKXAHUE OBYUYEHUASA



7 KUIIACC

Paznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nmueckux BenuuyuH. DU3NYECKUE
npuoopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT IPUPO.Y.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHUA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3HIeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHudeckue, TEMIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®dusnueckre npuOOPbl U NpoLEAypa HNPSIMBIX H3MEPEHUN aHaJOrOBBIM H
UU(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHue UEHbI eJIEHUS IKaJIbl U3MEPUTEILHOTO TpUOOpa.
N3mepenne 06bEMa KUIKOCTH U TBEPAOIO TEINA.
Omnpenenenue pasMepoB MaJIbIX TEJ.

Pa3zgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJdbl, HX pa3Mmepbl. OTMbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrkeHne wuactui BemecTBa. CBs3b CKOPOCTH JIB)KEHHMS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Teid. B3auMocBsi3b Mexay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6nronenue nuddysuu.

Habmonenue sBIEHUM, OOBICHSIOMIMXCS MPUTSDKEHUEM WM OTTaJIKUBAaHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimel.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (pororpadmii).

Pa3nen 3. JIBu:keHHe U B3aUMO/AeCTBHE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABMXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHHS.



SBnenue uHepuUMH. 3aKOH WMHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
W3MEHEHHsI CKOPOCTM JBWXEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BEMa BelllecTBa.

Cuila Kak XapakTepucTUKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IMHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TsokecTd. CHila TsKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHHUS TENa.

N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST MHEPIIHH.

HabGmronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEI.

CroxeHune CHII, HaIllPaBJICHHBIX 110 OJTHOU ITPSMOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH, MOJEIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MM IIapHKa 10 HAaKJIOHHOM
IIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (nedopMariii) IpyKUHBI
OT MIPUWIOKEHHOU CHJIBI.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJILKEHHUS OT BECa Tela
Y XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS J1aBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHUs
TBEPABIMU TEJAMHU, XUAKOCTIMU W ra3zamu. 3akoH [lackans. [IHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napajokc. Coobmaroiuecs: cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3aAylHON o0onouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHHs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIIEpPaTypBhl.



[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neiicTBUs aTMOC(HEPHOTO JaBICHMUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTrpyKEHHOM 4YacTU Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue IuiaBaHus TEN: IUIABAHME WM IIOTPYKEHHE TEll B 3aBUCUMOCTH OT
COOTHOIIIEHHMSI INIOTHOCTEW TeJla U )KUJIKOCTH.

Jlabopamopnvie pabomel u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYyKEHHOW B
KAJKOCTb YAaCTH TeJA.

OnpeneneHue BBITAIKUBAIOIIEH CWIbI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JCHUCTBYIOLIEM HAa TEJIO B
KUAJKOCTH, OT MacChl TENA.

OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUBAIOIIEH CUJIIBL, JEUCTBYIOIIEN
Ha TEJIO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IIJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeomeTrpa Wiy KOHCTPYMPOBAHHUE JIOAKUA U ONPEACIICHHE €€
IPY30II0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTH. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. lIpumeHeHue mnpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIMAIbHAS 3HEPIHUS.
[IpeBpalieHre OAHOTO BUIA MEXAaHUYECKOW YHEPTUH B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimel.

Omnpenenenue pabOThl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBJKEHHMHM Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.

HccenenoBanue yciioBA paBHOBECHs pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3ydenue 3aKkoHa COXPaAHEHHSI MEXaHUYECKOW SHEPTUHU.
8 KUIACC

Pa3ngea 6. TemioBbIe AIBJICHUS.



OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINAE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe paclimpeHue 1 ckaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpennsass sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpruu:
Terionepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKIMUS, U3TyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oananca. IlmaBneHwe u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHjaeHcanusa. Wcnapenue. Kumenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPATypbl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHUS.

BrnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHHM.
HabiroieHue TenaoBoro paciimpeHus Ted.

W3meHeHnne maBieHHWsl ra3a TpU HU3MEHEHHMHM O00bEMa W HArpeBaHUU WIU
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJakJiIeHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiieHH# pabOThl BHEITHUMU CHUJIAMHU.
CpaBHeHHE TEMIIOEMKOCTEN pa3InuHbIX BEIECTB.
Habmronenne xkuneuus.

HabOnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIIaBICHHUH.
Mopenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimol.

OnpIThl IO OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.



OneIThl O HAOJIONCHUIO TETUIOBOTO PACHIUPEHHS Ta30B, YKUAKOCTEH W TBEPIBIX
TEJ.

OrnpeneneHue JaBJICHUS BO3yXa B OAJTIOHE MIIPUILA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJICHHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUS.

[IpoBepka ruMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HabGmronenue usMeHeHus: BHyTpEeHHEH dHEPTrUu Tela B pe3yJibTaTe Terionepeadn
Y paOOThI BHEIIIHUX CHII.

HccnenoBanue siBJICHUS TEIUIOOOMEHa MPU CMEIIMBAHUM XOJIOAHOW W Topsyeit
BO/IBL.

OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHus.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHONM TETUIOTHI IIaBJIEHUS JIbA.

Pazges 7. JiaekTpudeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYEcKuX 3apsiaoB. B3aumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIECKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuueckass uenb. Cwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHOE W mapajliellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTPUUECKON Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOe 1ojie 3eMJIM U €ro 3HAUY€HUE JIJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MoOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.



DNEeKTpOABUraTelb IMOCTOSIHHONO TOKa. Mcronb30BaHWE >JEKTPOABUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apages. SABneHne MeKTpoMarHuTHOW uHAyKuuu. [IpaBuno Jlenuna.

DIIeKTpOreHeparop. CniocoOmI MOTy4YECHUS AIEKTPUYECKOU DHEPTHH.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Jemoncmpayuu.

DneKkTpu3anus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPOUCTBO U ACHUCTBUE IJIEKTPOCKOIIA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.
[1poBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUAN TOK B JKUIKOCTH.
["a30BbIi1 pa3psia.
N3MepeHne CUITbl TOKa aMIIEPMETPOM.
N3MepeHne 3eKTpUIeCKOro HaMPSKEHHS BOJIbTMETPOM.
Peocrar n MmarasuH conpoTHBIEHUN.
B3anmopericTBrEe NOCTOSTHHBIX MAarHUTOB.
MopennpoBaHue HEBO3MOKHOCTHU Pa3eIEHUs MOJHOCOB MAarHUTA.
MopaennpoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTtHoe 1oje Toka. DJICKTPOMArHUT.
JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENb MOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKLWH.
OmneiTel apanes.
3aBUCUMOCTh  HallpaBJICHHS  WHIYKIIMOHHOTO TOKa OT  YCJIOBHH  €ro
BO3HUKHOBEHUSI.
DIeKTpOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomel u onvimel.
OnbITEI O HAOJIOACHUIO JICKTPU3AIIUU TEJT UHIYKIIMEH U TPU COMPUKOCHOBEHUH.
HccnenoBanue NeMCTBUS SJICKTPUUECKOTO MOJIS HAa TPOBOAHUKH U TUDJICKTPUKHU.
COopka u mpoBepka paboThI NEKTPUIECKOM TIEMH TTOCTOSHHOTO TOKA.
N3MepeHure U peryJimpoBaHUe CUIIbI TOKA.
N3mepeHue 1 peryjJupoBaHie HapsKEHUSI.
HccnenoBanne 3aBUCHUMOCTH CUJIbI  TOKA, HAYLIErO0 4Yepe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.



OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIMIAAN MTOMEPEYHOr0 CEYECHUS U MaTepuara.
[IpoBepka npaBuiia CIHOXKEHUS HAMPSHKEHUW MPU MOCIIEI0BATEIBHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuia I CHIIBI TOKA P MapajuIeIbHOM COCIUHEHUN PESUCTOPOB.
Omnpenenenre paboThHI MEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJBI  TOKA, HAYHIETO YEpe3 JIAMIOYKY, OT
HaIpsKEHMS Ha HEH.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO MOJIS TMOCTOSHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3aenaeHuH.

HccnenoBanne AEUCTBUSA JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICVCTBHUSl KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KATYIIIKE.

N3ydyeHne 1eicTBUS MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThbl JJIEKTPOIBUTATENS.

N3mepenue KII/ anmekTpoaBUrareibHOM yCTaHOBKH.

OnbITHI O UCCIIETOBAHUIO SIBICHUS 3JICKTPOMArHUTHOM UHIYKIIMU: UCCIIEIOBAHUE
M3MEHEHUI 3HAYCHUS U HAITPABJICHUS HMHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeHoe nBMkeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHoe mpsiMosiuHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. llepuon u yacrota oOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon Herotona. Tperuii 3akon HeroToHa.
[TpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUs IOKOSI, APYTUE BUIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruraner Bokpyr Connua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue

TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.
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Nmnynsc Tena. M3MeHeHne umnyibca. IMITynbC cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b d3HEpruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiM. [loTeHIIManpHas SHEPIUs CKaTol NpyKuHbl. KuneTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHUSI MEXAaHUYECKON
DHEPI'UH.

Hemoncmpauuu.

HabimroieHue MexaHu4ecKoro JBMKEHHsI Tea OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEl U TPACKTOPUM ABUKEHHUS OJHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanye NpU3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

Habmroienue nBU>KeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHUYEeCKUX SIBJICHHUW, TPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MACChl TeJla U JEHCTBYIOLIEN HAa HETO CHIIBI.
HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3MeHeHne Beca Tesa IMpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca mpy B3auMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKOH YHEPTrUuu pH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHUYECKOW OJHEPruyM NpH ABUKEHUU Tela IOJ JEHCTBHEM
NPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpynpoBaHnue Tpakra il pa3roHa U JaJlbHEUIIEr0o PABHOMEPHOTO JBHXKECHUS
HIaPUKA WIIN TEIEHKKH.

Omnpenenenre cpeHeil CKOPOCTU CKOJIBKEHUST OpyCKa WM JBUKEHHSI [IapUKa I10
HAKJIOHHOU INIOCKOCTH.

Ornpenenenue yCKOpEeHHs Tejla MPU PABHOYCKOPEHHOM JIBU)KEHUU 110 HAKIIOHHOMN
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €Clii MPU PABHOYCKOPEHHOM [IBIKEHHH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSITCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.
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HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUSI OT CUJIbl HOPMaJIbHOTO
JABJICHUS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAJIBbHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CUIBI YOPYTOCTH MPHU MOAbEME Tpy3a C HCIOIb30BAaHHEM
HEIMOJABUXHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPAHEHHS YIHEPTHH.

Pazngen 9. Mexanuveckue Koj1e0aHUS U BOJIHBIL.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHU: TIepuo,
4acToTa, aMIUINTy1a. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
DHEPTUU MIPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. ['pomMKOCTh 3Byka U BbicoTa TOHa. OTpaxkenue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

HabGnronenue xonedaHuii Ted MOJ AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGmronenne BeIHYXICHHBIX KOJICOAHUM B pe30HaHCa.

PacnipocTpaneHue npo10JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJIETIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.

Jlabopamopnsie pabomel u onvimel.
Omnpenenenre 4acTOTHI U MEPUO/IA KOJICOaHU MaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOThl U MEpUOa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoiaeOaHuid MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
HccnenoBanre 3aBUCUMOCTH TEpHOJIa KOJICOAHWN TPYKUHHOTO MASTHHKA OT
Macchl rpysa.
[IpoBepka HE3aBUCUMOCTHU TMEpHOJia KOJIEOAHUI rpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl rpy3a.
OnwITHI, JAEMOHCTPUPYIOIINE 3aBHUCHUMOCTh TMepuoia KojaeOaHWid NPy KUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
N3mepeHne ycKopeHusi CBOOOJHOrO MaieHHUs.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOICTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

N3yueHnune CBONCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeledoHa.

Pa3zgeua 11. CBeToBbIe SABJICHUS.

JlyueBas  momenr  cBera.  Mcrounmkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cseta. 3atmeHus Connua u JIyHnel. Otpaxenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B JnuH3e. OnTuyeckas cucrema (¢oToanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cuctema. bin3opykocTh U
JAaJbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIYKJIOM 3€pKaJlax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Tonyuyenue n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun gevicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.

[Tomyyenue 6enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnsie padomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIila OTPAKEHUSI CBETOBOTO JIy4a OT yIJla NaJeHUS.
N3ydeHne xapakTepUCTUK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJla MPEJIOMIIEHUSI CBETOBOIO Jy4ya OT yTIJia MaJcHUs
Ha FPAHULE «BO3IYX—CTEKIIO».

13



[Tomy4yenune n300paxxeHu# C TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenne (OKYCHOTO PACCTOSHUAS U ONTHYECKOW CHITBI COOMPAIOIICH JIMH3HI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPHU MX HAOMIOJCHUU Yepe3 I[BETOBBIC
(UIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3oronbl. PannoakTuBHbIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CostHIla U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaGoTta cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopnvie pabomel u onvimel.

HaOnronenue CrlomHbIX ¥ JIMHEHYAaThIX CIIEKTPOB U3TyYCHUS.

HccnenoBanre TPEKOB: M3MEPEHUE HPHEPIHUU YACTHUILI MO0 TOPMO3HOMY MYyTH (IO
dboTorpadusim).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINN MOAYJIb MIPEHA3HAYECH JIsI CUCTeMaTU3aIuN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (Gu3uKe I 00ydarommxcs,
BBIOPABIIIMX ATOT yUYEOHBIN MpeMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
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ABJICHHS, NPUMEHSA IMOJYYEHHbIC 3HAHWS, pelaTh 3aJayd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX UM
NpearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSITH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIE 1A IPOBEPKU TUIIOTES U MOTYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
DHEPIUH.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Nzyuenue (u3MKu Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHUs HANpPaBICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe udydyeHus Gu3MKA Ha ypOBHE OCHOBHOI'O OOIIIer0 00pa3oBaHUs
y oOyuatoierocsi 0yayT cOopMUpOBaHbl CIEAYIOLIUE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:
1) naTpHMOTHYECKOr0 BOCIIMTAHUS:
— TPOSIBJICHHE MHTEpEca K WCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nYecKoil HayKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHHUU OOIECTBEHHO 3HAYUMBIX U
THUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUMN
busuKy;
— OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX IPUHLUIIOB B JAESITEIBHOCTH
YYEHOrO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPHUATHE ICTETHMUYECKUX KadecTB (U3NYECKOM HAayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOTI'0 MIO3HAHMSA:
— OCO3HAaHME LEHHOCTH (DPU3UYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEH COCTABISIOIEH KYJIbTYPHI;
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— pa3BUTUE HAy4yHOW JIO003HATENBHOCTH, HMHTEpeca K HCCIEN0BATEIbCKON
NEeSATEeTLHOCTH;

5) dopMupoBaHuA KyJAbTYPbI 310POBbS U IMOIMOHAIBLHOTO 0J1ATOMOTYYHS:

— OCO3HaHHME IIEHHOCTHM Oe30macHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTU TIpaBUJl O€30MacHOTO TIOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpYJIOBaHHEM B
JIOMAIITHUX yCJIOBUSIX;

— c(hopMUpOBaHHOCTH HaBBIKA PedICKCUU, TPU3HAHUE CBOETO MIpaBa Ha OIMIMOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTMBHOE YYacTHE B PCIICHUHM IMPaKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0Opa3oBaTeIbLHON OpraHU3alliu, TOpoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOMN
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC H (PU3NUECKUX 3HAHHM;,

— UHTEPEC K MPAKTUYECKOMY U3yUCHUIO NMPodhecCuid, CBI3aHHBIX C (PU3UKOMH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

— OpUEHTAIIMSI Ha PUMEHEHUE (PU3NYECKUX 3HAHUMU IS pelieHus 3a/1ad B 00J1acTu
OKpYXKaromeld cpepl, IIaHUPOBAHHUS TIOCTYIIKOB W OIICHKA WX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOLIEH CPEbI;

— OCO3HaHUE TJIOOAIHHOTO XapakTepa HKOJOTHMUECKUX MpoOsieM U TyTed Hux
pEIICHHSI;

8) amanTauMum K WU3MEHSIOIIMMCH YCJOBMSM COUHUAJIBLHOH W TNPHUPOTHOMH
cpeabl:

— TMOTPEOHOCTHh BO B3aMMOJICHCTBUH TP BBITOTHCHUH UCCIEIOBAaHUN M TTPOCKTOB
(bU3MYECKO HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIICHWE YPOBHS CBOCM KOMIICTCHTHOCTH dYepe3 TMPAKTHUYECKYIO
JeSTEeITbHOCTD;

— TOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUW, B TOM YHCIE (HOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTh
busuKy;

— TJIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETECHUU HOBBIX (DM3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAJIM3MPOBATh W BBISBIIATH B3aUMOCBSI3U TPHUPOJBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3MUCCKUX 3HAHUH;

— OIICHKAa CBOWX JEUCTBUI C Y4Y€TOM BIMSHHUS Ha OKpPYXAIOIIyl Cpeny,
BO3MOYKHBIX TJIOOQTHHBIX TTOCIECTBUN.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare OCBOCHHS NTpPOTpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydatomierocsi OyayT cOpMHUPOBAHbI MeTANpeAMeTHbIE

16



pe3yJbTaThl, BKIIIOYAIOLINE O3HABATEIbHbIC YHUBEPCATIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4Y€OHBIE  JICHCTBUS,  PETYJSATUBHbBIE
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiicCTBUS

ba3oBble jornueckue gecTBUS:
BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM TNpHU3HAK KiIacCU(UKAIMK, OCHOBAaHUS IS
000O0IICHHS U CPaBHEHHS,;
BEISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOTFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBJISITH TTPUUMHHO-CJIC/ICTBEHHBIC CBSI3H MPU M3yUYEeHUU (HU3HMUECKUX SBICHUN U
MPOLIECCOB, JieNlaTh BBIBOJBI C HCIOJB30BAHUEM JCAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;
CaMOCTOSATEIILHO BBIOMpATh CMOCOO perieHus ydeOHoW (u3ndyeckol 3amaun
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOP Hanbojee MOIXOSIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:
HCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUTaHY OIIBIT, HECJIOKHBIN
(U3UYIECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHUE (PU3HUUECKOTO SBICHUS,
OIICHMBATh HAa MPUMEHUMOCTb W JIOCTOBEPHOCTH WH(MOPMAIUIO, TIOJYYCHHYIO B
X0JI¢ UCCIICTOBAHMS WIIA DKCTICPUMEHTA;
CaMOCTOSITeNIbHO  (hopMynMpoBaTh O0OOOIIEHUSI M BBIBOJLI MO pe3yJibTaTaM
MIPOBEIEHHOTO HAOIIOCHUS, OTBITA, HCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TAaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:
MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI MIPU TOWCKE U O0TOOpE
uHQOpMAIIMU WM JAaHHBIX C Yy4E€TOM WPEMJIOKCHHOW Yy4eOHOW (u3mdeckoit
3a/1a4u;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHMUS;
CaMOCTOSITENIFHO BbIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUs UHDOPMALIUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a]1a4l HECJIOKHBIMU CXEMaMH, TuarpaMmMaMu, HWHON
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:
B XOJIe¢ O0CYXXJIeHHs y4eOHOTro maTepualia, pe3yJbTaToB JIaDOpaTOpPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBATh
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WJIeH, HAICJIICHHBIE Ha PEIICHHE 3a/Jayd U TOJJEpKaHHWe OJaroXenaTeIbHOCTH
OOIIECHHS,

COTIOCTaBIISATh CBOM CYXJICHHSI C CYXICHUSIMH JPYTAX YYaCTHHKOB JHAJIOTa,
oOHapy’KHBaTh Pa3IMUUEC U CXOJCTBO MO3HUITHIA;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX U ITUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABISITh PE3YJAbTATHI  BBITOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW W HWHAWBUAYAJIbHOMN
paboOTHI IPH PEIICHUHM KOHKPETHOM (PU3NYSCKOM TTPOOIEMBIL;

MPUHAMATh 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATh JIEHUCTBHUS 1O €&
JTOCTIDKCHHIO: PaclpenessaiTh poJid, OOCYXJaTh TPOLECCHl W PEe3yiabTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaU€CTBEHHOI'O Pe3yJbTara 1Mo CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOH JACHCTBHS C APYTUMHU YiICHAMU KOMaH/IbI,
OIICHWBATh KadyeCTBO CBOEr0 BKJIaJa B OOMUH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEITEHO C(OPMYITHMPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:
BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
pereHns Gu3NIecKuX 3HaAHWM;
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHSITHS PEIICHUN (MHAUBUIYAIBHOE,
MPUHATHUE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUN TPYIIION );
CaMOCTOSTEIILHO COCTABJIATh AITOPUTM pelieHUs (PU3NYECKON 3a/1auu WU TIIaHa
WCCJICIOBAHMS ¢ YUYETOM HMMEIONIUXCS PECypCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MpeJjiaraeéMble BapuaHThl PEIICHHUI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMONMOHAJILHbII HHTEJJIEKT:
JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M TIpe/jiarath 1jiaH ¢€ N3MCHCHHUS,
OOBSCHATh TPUYMHBI JTOCTHKCHUS (HEJOCTIIKEHUSI) PE3yJIbTaTOB JESITEIbHOCTH,
JIaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBI B JEATETLHOCTh (B TOM 4YHCIE B XOJ BBIMOJTHEHUS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHMBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE PE3yJIbTaTa ICJIA U yCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4YelioBeKa B XOJE Clopa WIH JUCKYCCHH Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHS U JIOTHKY JPYTOro;
npu3HaBaTh CBOE MPaBO HAa OMIMOKY TpU pEIIeHWH (U3MUYECKUX 3a7ad WA B
YTBEPXKIACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBo JPYToro.
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INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XMMHYECKHE SIBIICHUSA, HaOIIOJCHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, AaToM,
MOJIEKYyJa, arperaTHbIe COCTOSIHHS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkTopusi, paBHOACHCTBYIOIasl cuia, nedopmamus (ynpyras, MjiacTU4decKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;
paznmuuath sBiIeHUS (qudQys3us, TEMIOBOE JBUKEHHE 4YacTUI[ BEIIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE IBW)KEHHUE, MHEPIUS, B3aUMOJICICTBUE
T€Jl, pPaBHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHONM OCBhIO BpaIlECHHs, Iepenaya
JaBJIEHUsl TBEPABIMU TEJIaMH, KUIKOCTSIMU W Ta3aMu, arMoc(epHoe [aBlieHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEpruu) MO ONUCAHUI0 HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(bu3HUECKOe SIBJICHHUE;
pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXKaIOIIEM
MUpE, B TOM uucie (U3UUYECKUE SIBICHUS B TPHUPOJE: MPUMEPHI JIBHKECHUS C
Pa3IMUHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOUM MIPUPO/IE, TEHCTBUE CUIIBI TPCHUS B
IpUPOAE U TEXHUKE, BIMSHHE aTMOCPEPHOrO AABJICHHS HA >KUBOW OPraHU3M,
IJIaBaHUE PHIO, phIYArd B TEJiE€ YENOBEKa, MPHU TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/ladyy B y4eOHYI0, BBIICIATH CYIIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3UUECKHUX
SIBJICHUM;
ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PUIUYECKUE SIBJICHUS, HUCIOJIb3YS
¢busznueckue BenuuHMHBI (Macca, O00OBEM, IJIOTHOCTh BEIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tena, cuia
TpEHUsl, AaBleHUE (TBEPAOrO TeJa, MKUJIKOCTH, Ta3a), BBITAIKUBAIOLIASA CHUIIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHYECKAasl U TIOTCHITMAIbHAs DHEPT s ), IPU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3yEMbIX BEIUYMH,
uX OOO3HAUCHUS U EAUHUIEI (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJTMYMHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M MPOLIECCHI, MCIOIb3YS
npaBuia CIOXKEHHS CWJ (BIOJb OJHOM mHpsMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMena, MPaBUIO pPaBHOBecHs pbluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOM JHEpPruH, NpH 3TOM JaBaTh
CIIOBECHYI0 (OpMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;
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OOBSCHATH (U3UYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyalud MPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BbIABIATH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTMYECKHX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1—2 JeHCTBHS, HCMONB3Yys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIEC JAHHBIC, HEOOXOAUMBIC JJIsl PEIICHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UYECKOM BETNUNHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HUYECKHX
METOJOB, B ONMCAaHWH MCCIEAOBAHUS BBLACISTH MPOBEPSEMOE NPEATIOIOKEHNE
(runotesy), pa3inyaTb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3yibTaT, HaXOAUTh
OLIMOKH B XO/I€ OIbITA, I€1aTh BHIBOJIBI 110 €70 PE3yIbTaTaM;

IPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3HYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB Tell: (OpPMYJIHMpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUSI, COOUpaTh
YCTAHOBKY H3 TMPEIJIOKEHHOT0 OO0OpYNOBAHMS, 3alHMCHIBATH XOJ OIbITa U
(GopMyJIHpOBaTh BHIBOJIBI;

BBITNIOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMKMChIBATh TOKA3aHMS MPUOOPOB € YUETOM 3aJJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEpPECHU;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOM (hM3UYECKON BETUYHHBI OT JIPYTOit
C UCIIOJIb30BAaHWUEM IMPSMBIX M3MEpPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBHMOKYILETOCS T€Jla OT BPEMEHMW IBHM)KCHMS TEJA, CHJIBI TPEHUS CKOJBXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOLIAJX CONPUKOCHOBEHMS TEN, CWJIBl YIPYTOCTH OT YIUIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TIaBaHUs TEN, YCIOBHM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBAaTh B IJAHUPOBAHUM YUEOHOTO MCCIEOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBIMIOJIHATh ~ M3MEPEHHUs, CleAys MpeajoKeHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yNbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKUX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabiull W TpaduKoB, Jenarb BBIBOABI 10 pe3yjibTaTam
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KAJKOCTM M TBEPIOIrO Teja, CHJIA TPEHUS CKOJIBKEHMS, NaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWIa, JEWCTBYIOIIAs HA IOIPYKEHHOE B JKMAKOCTH TENO,
KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTHIX  MEXaHU3MOB),  CIEIys
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MPEMIOKEHHOW  WHCTPYKIIMW: TPU  BHINOJHEHUH  W3MEPEHHH  coOupaTh
HKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISITh 3HAUYEHUE NCKOMOU BEJTUYUHBI;
coOmoaTh mMpaBujia TEXHUKH Oe30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;
yKa3bIBaTh MPUHIUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAIONIMeCs COCyIbl, OapoMeTp, phbIyar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;
XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIIHEBOI HACOC,
apeoMETp), UCTIONB3YsI 3HAHUSI O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
(du3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3SKOJOTMYECKOrO TIOBEACHHUS B
OKpYXaroIIEn Cpeie;
OCYHIIECTBJISITh OTOOpP MCTOYHUKOB MH(pOpMaiu B MHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIUXCS 3HAHUN M IyTEM
CpPaBHEHHMS Pa3JIMYHBIX UCTOYHUKOB BBIACISITH MHPOPMAIUIO, KOTOpas SIBISIETCS
POTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TPU  BBITIOJIHEHUH YYEOHBIX 3aJaHHl  HAay4YHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAepIKaHUs, CIPaBOUYHbIE MaTE€pPHAIbI, PECYpPChl CETU
WNuTtepHeT, Bianerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOUIEHUS HA OCHOBE
2-3 ucTOYHUKOB MH(MOpPMAITUU (HU3UIECKOTO COACPIKAHUS, B TOM YHCIIC IMyOJIHMYHO
JenaTh KpaTKue COOOIICHHWST O pe3ysbTarax MPOEKTOB WU  y4eOHBIX
WCCJIEIOBAHUM, TPU ITOM TPaMOTHO MCIOJB30BATh WM3YYECHHBIA TOHATUWHBIN
amnmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIIJIEHHUE MPE3EHTAIIUECH;
MpPU  BBIMOJHEHUH Y4YEOHBIX TMPOEKTOB U  HCCIEIOBAHUN  pacrpeneisTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C TOCTABJICHHBIMU 3a/1auaMH, CJICIAUTH 3a
BHITIOJIHGHUEM TUTaHA JCHCTBUM, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ] B
JEATEIIbHOCTh  TPYIIbI, BBICTpPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YYUTBIBAS MHEHUE OKPY KAIOIIHX.

K xonIy 00ydeHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUSI BEILECTBA, KPUCTAJUIMUECKHE M amop(HbIE
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEpaTypa,
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BHYTPEHHSISI SHEPIUs, TEIJIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JJIEKTPUUECKUM 3apsil,
AIEKTPUYECKOE IT0JI€, TPOBOAHUKHU M JTUDJIEKTPUKH, TTOCTOSIHHBIM JJIEKTPUYECKUN
TOK, MATHUTHOE TOJIE;

pasnuyath SBJICHUS (TEIUIOBOE pacIIMpPEHHE U CXKaTHe, TeIlonepeaayda, TEIIoBoe
paBHOBECHE, CMAauMBAHME, KaNWULAPHBIC SBJICHUSA, HCIApPEHHUE, KOHJCHCALMS,
IUIABJICHUE, KpHUCTauIM3anus  (OTBEpAEBAaHUE), KWIIEHHE, TeIulonepeaayda
(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE), AIEKTPU3ALUSA Tel,
B3aUMOJICUCTBUE 3aPAJI0B, JEUCTBHS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO IIOJISI HA IPOBOAHUK C TOKOM,
AJIEKTPOMAarHUTHas WMHAYKIMS) IO OINUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SBICHUU B OKpPYXaIOLIEM
MUpE, B TOM YHuCIIe (PU3HUECKUE SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KalWUISPHBIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B IpUpoAe, u3nydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa,
AIEKTPUYECKUE SABJICHHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMid, Aperd Moar0CcoB, POJIb MArHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHAHHME, NPU 3TOM INEPEBOAUTH IPAKTHUYECKYIO 3a1ady B
y4eOHY10, BBIACIISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBJICHUIA;
ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (DU3IUYECKUE SIBICHUS, HUCHOJIb3YS
¢u3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSISI DSHEpPrusi, KOJUYECTBO
TEIJIOTHI, YAEJIbHAsI TEIUIOEMKOCTh BEIECTBA, yJEJAbHAs TEIUIOTA IUIABIICHUS,
yAenbHas TeIyIoTa MNapooOpa3oBaHUs, YJelbHAas TEIUIOTa CropaHusl TOIUIMBA,
KOA(p(GUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAaIIMHBI, OTHOCHUTEIbHAs
BIQXXHOCTb BO3JyXa, DJIEKTPUYECKMM 3apsi, CHJIA TOKA, JJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE MPOBOJIHUKA, YIAEIBHOE CONPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKAa), MIpPHU ONHUCAHUU MPaBUIHHO
TPakTOBaTh (PU3MUECKUIH CMBICI MCHOJIb3yEMbIX BEJIMYMH, OOO3HAYEHHUS U
CAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(bu3MYECKyl0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH I'pa@UKU HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKONM TEOPUU CTPOCHHMS BEILECTBA,
NPUHIMI CYHEPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsna, 3akoH OMa Ui ydacTka Lend, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHeHUs
SHEpPIruH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA UM 3alHCHIBAThH €T0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3MUECKHE MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMUi IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATh ITPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C ONOPOM
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Ha 1-2 W3y4YeHHBIX CBOMCTBa (M3MUECKUX SIBIICHUH, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEW;

pemiate pacu€THbIe 3aJayd B 2—3 JCHCTBHS, HCIONB3Ys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAJIM3a YCJOBHS 3a/adyd
3alMCBIBATh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX [UIS PELICHUS
3aJa4uM, BHIOMpaATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
POBOAUTDH PAacUEThl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (DU3MUECKON BEITMYMHBI
C U3BECTHBIMU JaHHBIMY;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PUINYECKUX
METOJIOB, MWCIOJb3ysd ONHCAHWE MCCIENOBAHUS, BBIICISATH IPOBEPSEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEI0BaHUS,
JienaTh BbIBOJIBI,

IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHS BO3JyXa OT €ro
o0béMa, TemIeparypbl, CKOPOCTH IIpollecCa OCTBHIBAHMS W HAarpeBaHus IpH
U3Iy4eHUH OT LIBETa H3JIydarouedl (MOrJomarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JNENUCTBUS MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATH MPOBEPSIEMBIE
IPEIIOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00OpyI0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSIKEHUSI C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOW (PM3UYECKON BETUYHHBI OT JIPYTOi
C HCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH  (3aBUCUMOCTb  COINPOTHUBIICHHUS
IMPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TOMEPEYHOr0 CEYEeHHS] W YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, WIYIIETO 4Yepe3 MPOBOJHUK,
OT HAaNpsDKEHWST Ha MPOBOAHUKE, HCCIEJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATH MU3MEPEHUS, ClIeysl MPEJI0KEHHOMY IUIaHy,
(bUKCUpPOBaTh PE3yIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOIUI] U rpadUKOB,
JienaTh BBIBOJIBI 0 PE3YJIbTATAM HCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpEeHHs  (PU3MYECKUX  BeIWYMH  (yAenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPaTh IKCIEPUMEHTAIBHYIO
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YCTaHOBKY, CleAysd NpEeIIOKEHHOW WHCTPYKLIUH, W BBIUHUCIATH 3HAYECHHE
BEJINYUHBL;

coOmoaTh mMpaBujia TEXHUKH Oe30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOPOIM HA UX ONMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUHUK AIIEKTPHUECKOU
HHEPrUM, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HAarpeBATEIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepBbI), NIEKTPUUECKHUE MTPENOXPAHUTEIH, FNEKTPOMArHUT, FIEKTPOABUTATENb
IOCTOSIHHOTO TOKa), HCIIOJIb3YsS 3HAHUS O CBOMCTBaxX (U3WYECKUX SBICHUN U
HEe00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE MPUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETpP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
pEeoCcTar), COCTaBIATH CXEMbl SJIEKTPUUYECKUX LIEMEH C MOCIEeI0BATENbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0O3HAUEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

OPUBOJUTH MPUMEPHl (HAXOAUTh MH(GOPMALMIO O MpHUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYIKaIOIIEH CPeE;

OCYIIECTBIATh MOUCK MH(popManuu ¢uznyeckoro coaepxanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHMS JIONOJIHUTEIbHBIX MCTOYHHKOB
BBIACISATh MH(OPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONb30BaTh MPU  BBIIOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
JauTepaTypy (pu3MuecKkoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIU U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NMHUCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
UHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOTO COAECpPXKAHUS, B TOM
qyclie MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHOM WIIM UCCIIEI0BATENbCKON
JNEATEIbHOCTH, IIPU 3TOM TPAMOTHO MCIIOJb30BaTh W3YYCHHBIM IOHATUHWHBINA
anmnapar Kypca (U3MKd, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTALINECH;

IpU BBITIOJIHEHUU yYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOLIECCOB
pacrnpenenartb O0s3aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIOJHEHHEM IUIaHA JECHCTBUH M KOPPEKTUPOBAThH €rO,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JESATENBHOCTh TPYIIIIbI, BEICTPAaUBaTh
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KOMMYHUKATUBHOE  B3aMMOJICMCTBHE, TMPOSBISASs TOTOBHOCTh  pa3peuiarh
KOH(JTUKTHI.

K xonIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIIMXCS YMEHUM:
WCIOJIb30BaTh TOHATHS: CHCTEMAa OTCYETA, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  Acedopmammst  (ympyras,
MJIacTUYecKasi), TPEHHE, ILEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
neperpys3Kku, MEeHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOjeOaHWs W BOJHBI, 3BYK, HH(QPa3ByK U
yIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTb, CIIEKTPhl MUCIYCKAHHUS U TOTJIONIEHUS, albda,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFIEpHAsi SHEPIeTHKA;
pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBM)KCHHE, CBOOOJHOE TajeHue Tel,
PAaBHOMEpPHOE JBH)KEHHE IO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIEC KOJICOaHMUs),
PE30HAHC, BOJIHOBOE  JBIJKCHHE, OTpaXE€HHWE  3ByKa, MNPSMOJUHEHHOE
pacupocTpaHEHHWE, OTPAKCHUE M MPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKECHHE OCIIOr0 CBETa B CIIEKTP M CIIOKECHHE CIIEKTPAJIbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBICHUE;
pacIio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUM B OKPY’KAIOIIEM
Mupe (B TOM umcie (GU3UUYSCKHE SBICHHS B NPHUPOJE: TMPUIUBBI U OTJIHUBBI,
nBokeHue 1iaHer (COMHEYHOM CHCTEMBbI, PEAaKTHUBHOE JIB)KEHUE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIJICTPSCEHHE, CEHCMUYECKHUE
BOJTHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOIE, OMOJIOTHIECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO U PEHTTEHOBCKOTO W3ITyYCHUH,
€CTEeCTBEHHBIN PaIUOAKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaTIdO0aKTHBHOE
W3JIy4YeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Jy4YCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/a4y B Y4EOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJb3Ys
dbuznyeckrue BeTUYUHBI (CpeIHsIi W MTHOBEHHass CKOpPOCTh Tejla TIpHu
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MepeMeNIeHne, MyTh, YIIIOBask CKOPOCTh,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO TaJICHWS,
BEC Tejla, UMITYJIbC TeJla, MMITYJbC CHIJIbI, MEXaHWUYeCKas padoTa W MOIIHOCTH,
MOTEHIUAJIbHASL DJHEpPrusi Tela, TMOJHITOr0 HaJ MOBEPXHOCTHIO  3€MJIH,
MOTEHI[MAJIbHAsl SHEPTUs CXKATOM NPY>KUHBI, KUHETHUYECKass SHEPTUs, IOJHas
MEXaHWUYECKas dHEPrusi, IEPUOo] U YacToTa KojJeOaHuM, JJIMHA BOJHBI, TPOMKOCTh
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3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKAa3aTelb IMPEIOMIICHUS CPEAbl), MpPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIHUUH,
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUThb (HOPMYIIBI,
CBSI3BIBAIOLIUE JIAaHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHWs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HbioTOHA,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHbI
COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, P ITOM
JlaBaTh CJIOBECHYIO (OPMYIJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluii NPAKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATh MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHE M3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOM
Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemary pacu€THble 3aJaud (OMMpAIOLIUecs] Ha CUCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIBL, CBS3bIBAIOIINE (PU3HMUECKHE BEIMYMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IS
pellieHusi, MPOBOAUTH PACUEThl M OLIEHHWBATH PEATUCTUYHOCTh MOJIYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIMUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUINUECKUX
METOJIOB, HCTOJB3ysl OMHUCAHWE WCCIEIOBAaHUS, BBIICIITH MPOBEPSIEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeJ1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOAEHUI0 (U3MYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS DHEPTUH,
3aBHCHMOCTh TIEepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI UM HE3aBHUCHUMOCTh OT aMIUTMTYABl MaJbIX KOJeOaHUH,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, pas3yioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4YE€HHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300paKeHUS
npeaMeTa B coOOMparoImield JuH3e, HAONIOJCHHWE CIUIONIHBIX W JTUHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA U €T0 PE3yJbTaThl, HOPMYIHUPOBATH
BEIBOJIBL;

IPOBOANUTH MPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEACIsisi CpeaHee
3Ha4YCHUE U3MepsieMOl BelW4yuHbI ((POKyCHOE PacCTOSTHUE COOMparollel JTUH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUSs (M3MEPUTETBLHOTO MTPUOOPA);

26



OPOBOAUTH  HCCIIEJOBAHME  3aBUCUMOCTEM  (DUM3MYECKUX  BEJIMYHH  C
WCITOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI (3aBUCHMOCTHh IyTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JBIDKEHWM 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPaKEHUS CBETa
OT yIVla NaJCHUA M YyIJa MpeloMJIEHHMs OT yrja MaJeHHs): IUIAaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl
MOJy4YEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYUH (CpPENHSAA CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOJHOIO
najeHusi, KECTKOCTb  MNPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHuveckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEMaTUYECKOr0 U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bl,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBAaTH  HU3MEpPEHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHHUSI, CIEAYS MPEII0KEHHON
WHCTPYKIMHM, BBIUYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJYyYECHHBIE
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOnoaTh MpaBuia TEXHUKH Oe€30MacHOCTH Mpu paboTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

pasnuyaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIEEi: MaTepuaabHas
TOYKa, a0COJIFOTHO TBEPAOE TEJ0, TOYCYHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUIaHETapHAasi MOJENb ATOMA, HyKJIOHHAS! MOJIEJIb aTOMHOTIO $]1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusd (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
MOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pakera, 3XO0JIOT, OYKH, IEPHUCKOT,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunscona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBJICHUH U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOLECCOB MpHU
peuieHur y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl Uil MOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JTUH3E;

OPUBOJUTH MPUMEPbl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HHU AJIA OOecredeHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM D3KOJOTHYECKOTO TIOBEJICHHUS B
OKPYXaroIIEn Cpeie;

OCYIIECTBIATh MOMCK HH(pOpManmu ¢uzndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl MOUCKOBBIN 3allpoc, HaXOIUTh IyTH OIpPENEICHMUS
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JIOCTOBEPHOCTH TIOJMYyYEeHHON HWH(GOPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUWA W
JIOTMTOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh TMPU  BBIMOJIHEHUM YYEOHBIX 3aJlaHUNl  HAYyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpIKaHUs, CIIPAaBOUYHbIE MaTEpHaIbl, PECYpPChl CETU
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE TIMHCHbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(OpPMAIUU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOIO COJEPKAHUS, IMyOJIMYHO
MPEACTABIATh PE3YJIbTAaThl MPOEKTHOM WM HCCIENOBATENBCKONW AEATEIbHOCTH,
[P 3TOM I'PaMOTHO KCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN arIapar u3y4aeMoro
pazaena (U3MKKM U COMPOBOXKIATH BBICTYIUICHHUE MPE3CHTAlMEl ¢ y4E€ToM
0COOEHHOCTEN ayJAUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
‘ KoauyecTBo yacos DJIEKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM Kontpo (undposBbie)
) NPOrpaMMblI Beero JIbHBIE o0pa3oBaTejbHbIE
padoTel | PeCcypcChl
®Du3uka 1 eé poJib B NO3HAHUU
Pa3nen 1.
OKpY:Kaollero Mupa
bu6nuorexa [IOK
1.1 dusuka - HayKa 0 IPUPOJEe 2 0 https://m.eds00.ru/7f41619
4
bu6anoreka LIOK
1.2 duznyecKkye BeIUUUHbI 2 0 https://m.eds00.ru/7f41619
4
bu6anoreka LIOK
1.3 EcTecTBEHHOHAYYHBINA METO/I TO3HAHUS 2 0 https://m.eds00.ru/7f41619
4
Pasen 2. IlepBoHayajibHBIE CBEIEHUS O
CTPOEHHMH BelleCTBA
but6mmorekxa [IOK
2.1 Crpoenue BemmecTsa 1 0 https://m.edso0.ru/7f41619
4
. bubnunorexa LIOK
2.2 JIBIKCHHE U B3AHMO/ICHCTBHE HACTHIY 2 0 https://m.edso00.ru/7f41619
BEIIECTBA 4
but6mmorekxa [IOK
2.3 ArperaTHble COCTOSHHUS BEIIECTBA 2 1 https://m.eds00.ru/7f41619
4
Paznen 3. /IBu:keHMe U B3aMMo/ieiicTBHE Te
but6mmoreka [IOK
3.1 MexaHn4ecKoe JIBUKEHHUE 3 0 https://m.edsoo.ru/7f41619
4
3.2 Huepuus, macca, II0THOCTh 4 0 bubnunoreka LIOK
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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
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/7f41619
4

bubnunorexa LIOK

3.3 Cuna. Buas! cun 14 1 https://m.eds00.ru/7f41619
4
Pasien 4. JlaBJieHHEe TBEPIABIX TeJl, JKHIAKOCTel
H ra3oB
Hasnenue. [lepenaua gaBieHus bubnmoreka [JOK
4.1 TBEPABIMHU TEJIAMH, HKUIKOCTIMH K 3 0 https://m.eds00.ru/7f41619
razaMu 4
bu6nunorexa LIOK
4.2 JlaBiieHHE KUIKOCTU 5 0 https://m.edsoo.ru/7f41619
4
bubnuoreka [{OK
4.3 AtmocdepHOe 1aBIeHue 6 0 https://m.eds00.ru/7f41619
4
. bubnunoreka LIOK
4.4 HGHCTBITI.e PRILKOCTH M Ta33 Ha 7 1 https://m.edso00.ru/7f41619
NOrpy’XEHHOE B HUX TEJIO 4
Paznen 5. PabGora u MOIIHOCTB. JHEPrus
bubnunorexka LIOK
5.1 PaGoTa 1 MOIIHOCTH 3 0 https://m.eds00.ru/7f41619
4
bu6nmorexa LIOK
5.2 [TpocThie MEXaHU3MBI S 0 https://m.eds00.ru/7f41619
4
bubnmorexa LIOK
53 MexaHnuecKast JHEPTHst 4 1 https://m.edso0.ru/7f41619
4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOTPAMME
8 KJIACC
KoJsimyecTBo yacos DJIeKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3ieioB U TeM Kontpo (undgposbie)
- nmporpaMmmabI Bcero JbHbBIE 06p330BaTeHbHLIe
padoTbl | Pecypcehl
Pa3znea 1., TemioBble siBJIeHUs
. but6mmorexa [IOK
7
11 CrtpoeHnue u CBOICTBa BELIECTBA 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tennosrie mporecca! 21 ! https://m.edsoo.ru/7f4181ce
DJIeKTpUYecKHe U MATHUTHDIE
Pa3pea 2.
SIBJICHUSA
21 DIIEKTpUUYECKUE 3apsabl. 3apsyKEHHbIE 7 0 bubnmoreka [JOK

Tela U UX B3aUMOJENCTBUE

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

N . bubnunoreka LIOK
2.2 [TOCTOSHHBIH >JIEKTPHYECKHI TOK 20 1 https://m.edsoo.ru/7f418 1ce
bubnunorexa LIOK
2.3 MarnuTHeIC ABICHUA 6 1 https://m.edsoo.ru/7f4181ce
bub6nmoreka [IOK
2.4 OJCKTPOMArHHTHAs HHAYKIHA 4 O | hitps://m.edsoo.ru/7a181ce
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME

9 KUIIACC
‘ KoaunuyecTBo yacos DJIEKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM Kontpo (undgposbie)
B NMPOrpamMmbl Bcero JIbHBIE o0pa3oBartejibHbIE
padoTsl | Pecypchbl
Paznen 1.| Mexannuyeckue siBJIeHUSA
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI 6 0 bubmuorexa [IOK
' €ro ONMCcaHus https://m.edsoo.ru/7f41a4a6
N bubnunorexka LIOK
1 1
12 BsaumozeiicTue Ten 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
6 0
13 3axoHEI coxpaneHia https://m.edsoo.ru/7f41a4a6
Paznen 2. Mexann4yeckue Kojae0aHWsi M BOJTHbBI
bubmmoreka IIOK
21 Mexammeckue koneOanms > 0 https://m.edso0.ru/7f41a4a6
bubnmorexa LIOK
5 1
22 Mexarmieckue BOmHbI. 3ByK https://m.edsoo.ru/7f41a4a6
DJIEKTPOMArHUTHOE I0JIe U
Paznean 3.
3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 4 0 bubnuotexa [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Paznen 4. CaeToBble AABJIEHHS
but6mmorekxa [IOK
4
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 0 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4 0
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI hitps://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2 0
4.3 Paznoxxenue 6enoro cBeTa B CEKTP https://m.edso0.ru/7f41a4a6
Paznen 5. KBaHTOBBIE sIBJI€HUS
51 Hcnyckanue 1 NOrioneHue cBera 3 0 bu6nuorexa [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpoenue aTomHOro snpa 4 0 https://m.edsoo.ru/7f41a4a6
5.3 SnepHbIe peaKIuu 4 1 bubsnorexa LIOK

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

30



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

Pasnen 6. IHoBTOPUTEIHbHO-0000 A0 i
MOIYJIb
6.1 Coreanin Koo v 3a.7-0 g o | Bubmorera LOK
. el P https://m.edsoo.ru/7f41a4a6
KJIacc
OBILIEE KOJIMYECTBO YACOB I10 68 3
ITPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
» ®usuka, 7 knacc/ [epoimkun A.B., O01iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/3/1aTenbCTBO «DK3aMEH

» Guzuka, 8 knacc/ [epoikun A.B., O011ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe odiectBo «M3aaTenbcTBO
«IIpocBerieHue»

» ®usuka, 9 xnacc/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0uiectBo «M3aarenbcTBO
«ITpocsemenue»
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 kiacchl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM yUEOHUKOM

4. Ilepprikun A.B. ®uzuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. COopHHK BOnpocoB u 3a1a4 1o ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccol: yueOHO-METOUYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puznka. 7 — 9 kiacchbl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBHH C BEIOPAHHBIM YUEOHUKOM:

4. Ieprrmikun A.B. ®usuka. 7 knacc. Y4ueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHHK BOnpocoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 kiacc. JJabopaTtopusie padboThl. KOHTpOIBHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTeNbHble MaTepuaibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaudeckoe rnocoouve/ A.E. Mapos.-
M.: poda, 2011.- 123c.:

10.A.B. [Teprimkun ®usuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda
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12.A.E. Mapon, E.A. Mapon CaMmocTosiTeTbHbIE U KOHTPOJIbHBIE pabOThI-8 KJIacc
2017 M. Ipoda

13.B.B. lllaxmatosa ,O.P. llledep Juarnoctuueckne padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopauk Borpocos u 3amau 2015

M. JIpoda

9 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOIMYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-¢ u3a.,crepeotnmn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUY C BEIOPAHHBIM YUEOHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeNIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. Co0opHUK BOIIPOCOB U 33j1a4 110 ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIuneii, 2014.

8. «KonTposnbHO-U3Mepurtenbubie MmaTepuansl. Gusnka. 7 kiace/Coct. H.U.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe mocooune/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:
KoHTponbHbIE U caMOCTOsITeNbHBIE PaOO0ThI 10 du3uke. 9 Kiacce: K yueOHuky A.B.
[leppikuna, E.M. I'ytHuk «®uszuka 9 knace» / O.M. I'pomuea. — M.
M3natennscTBO «OK3ameny, 2014,

Tectsl o pusuke. 9 knace: k yueonuky A.B. Ilepoimkuna, EM. I'yTHuk
«Pusznka

9 knace» / O.U. I'pomueBa. — M.: U3znarenscTBo «OK3aMen», 2010.

dusuka. 9 xkiacc. TeMaTuueckrue TECTOBEIE 3aaHus I MoAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocnasias: OOO «Akaaemust
pa3ButTus», 2014.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ mo npeamery «dusuka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BunmeoornbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum noctymna:
http://school- collection.edu.ru
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4. lHTepecHble MaTepralibl K YpoKaMm (PH3UKH TI0 TeMaM; TECTHI 10 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocryma: http://class-fizika.narod.ru

5. [ludpossie 0OpazoBaTenbHBIC pecypchl. — PesxxuMm goctyma:
http://www.openclass.ru

6. DJIeKTpOHHBIC yUeOHUKH 10 (u3uKe. — Pesxkum moctyna: http://www.fizika.ru
8 KJIACC

1. bubimoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BunmeoonbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas koteknus nudpoBbIX 00pa3oBaTeIbHBIX PECYypcoB. — Pexknm moctyna:
http://school- collection.edu.ru

4. lHTEepecHbIe MaTepHallbl K YpokaMm (PH3UKH TI0 TeMaM; TECTHI 110 TeMaM;
HarJsIHbIC Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DJICKTpOHHBIC yUeOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru
9 KJIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

2. Enunas komiekuus udpoBbIX 00pa3oBaTesibHBIX pecypcoB. — PexuM qoctymna:
http://school- collection.edu.ru

3. laTepecHbie MaTepHralibl K ypoKaM (DU3HMKH 110 TEMaM; TeCThI 110 TEMaM;
HarJsIHbIe Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum nocTymna:
http://www.openclass.ru

5. DnexkTpoHHbIC YueOHUKH 110 pusuke. — Pexxum mpocryna: http://www.fizika.ru
6.Juctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.
CereBoe 0oOpasoBarebHOE coooImecTBo. http://www.openclass.ru/node/109715
7. Enunas xosuiekuus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LIEHTP HH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHtss0ps» MaTepuaisl o ¢usuke. http://archive.1september.ru/fiz
11. Auumanuu pusndeckux o0bekToB. hitp://physics.nad.ru/

12. XKuBas ¢usuka: odydvaromias nmporpamma. http://www.int-edu.ru/soft/fiz.htmi
13. ®usuka.ru. http://www.fizika.ru/
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