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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mporpaMmbl 10 (U3MKE HANpaBlIe€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
(GU3MKK Ha NEATEIbHOCTHOM OcCHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM OOYUYCHHsI, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®duzuka SABISIETCA CHUCTEMOOOPAa3ylOIIMM I €CTeCTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpefocTaBisieT Hawboyiee SCHbIE OOpas3lbl TPUMEHEHWs HAydYHOTO MeEToja
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe Y 00y4Jaronuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
UHTEPIIPETUPOBATh JaHHbIE M HCIIOJNB30BaTh HAy4YHBIE JIOKa3aTelbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, peamu3yrOMInX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
NESTEIIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JalbHEWIIEMY OOYYEHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNe YMEHHUH ONUCBhIBATH W OOBACHATH (PU3UUYECKHE SBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
duznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIXKEHUAX (U3HMKH, aHAIW3 M KPUTHUECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(buU3MYECKO HAYKH.

Ha wu3yuenue ¢usuku (60a30BbIi YpOBEHHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, yUUTeNb JeiacT BEIOOP MPOBEICHHUS
JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Puznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, O0OBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U (OPOBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEeMIIepaTyphl.

[IpoBenenue ucciaeaoBaHMs MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKECHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuuu. 3aKOH HUHEpUMHU. B3auMopelcTBHE Tell Kak MpUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CroxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MM IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaluHbBl. 3aBUCUMOCTh JABICHUS J>KHIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HA/I YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAaBJEHUS ra3a oT TeMIepaTyphl.

[Iepenava naBIeHUS KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOU JKUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUIKOCTHU, OT 00BbEMA MOTPYKEHHOM B JKUAKOCTh YAaCTH TeJla U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa Wi KOHCTPYHPOBAHHUE JIOJKU U ONPENEIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXaHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBUil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3Mepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHUM:
Terionepeaaya u COBEpLICHUE paboTHI. Buaer TeIIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3TyUYEHHUE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TeraoBbiX asurareneid KIIJ TtermoBoro npuratess.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHni cMauMBaHUs M KaMWIISPHBIX SIBJICHUH.



HaOnronenue TenioBoro pacimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Mopenan TEeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB HOBAPEHHOM COJIM WIIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBieHUs BO3yXa B OAJLTOHE IIITPUILA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUIMOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue n3sMeHeHus: BHYTPEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIUIonepeiaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BOJIbI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHHUS JIBJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJeKTpocTaTudecKasi MHIYKIUsI.

3aKOH COXpaHEHHUs AIEKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKY U AUBIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHHUKHM TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 3JIeKTpUYECKOT0 HAPSIXKEHUS BOJIbTMETPOM.

PeocTat 1 Mmarazud COnpoOTUBIICHUM.

BzanmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJII0COB MAarHUTA.



MonenupoBaHue€ MarHUTHBIX MOJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1ose Toka. DJIeKTPOMarHurT.
JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.
OneiTel @apajes.
3aBUCUMOCTh  HAIIPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U P COIPUKOCHOBEHHH.
HccnenoBanue IEHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
C6opka u npoBepka padOoThI JEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepeHre U peryaupoBaHie CHIIbI TOKA.
N3mepeHne U peryampoBaHue HAMIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MTOTIEPEYHOTO CEYEHUS U MaTepuara.
[IpoBepka mpaBuia CIIOKEHUS HAMPSHKEHUI TP MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiIa JUIsl CUJIBI TOKA MPY MapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIEr0 Yepe3 Pe3UCTOP.
OnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/] narpeBarerns.
HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSSHHBIX MarHUTOB.
W3yyeHne MarHUTHOTO MOJsi MOCTOSHHBIX MAarHUTOB NpPH WX OOBEIWHEHUU U
pa3elICHUH.
HccnenoBanue 1€WCTBUS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.
OneITBl, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTb CHJIBI B3aWMOJECHCTBHSA KaTYIIKH C
TOKOM ¥ MarHuTa OT CHJIbl TOKA M HaNpaBJICHUs TOKA B KaTYIIKE.
N3yyenue AeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyuenue paboThl JJIEKTPOIBUTATES.
N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.
OnBITHI 110 UCCIAEAOBAHUIO SIBICHUS AIEKTPOMAarHUTHON MHAYKLMU: UCCIEA0BaHNE
M3MEHEHUH 3HaYeHUs U HalpaBJICHUS] MHAYKIIMOHHOTO TOKa.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBukeHue. HepaBHomepHoe npsMoinHeHoe aBrxeHue. CpeaHsss 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JlunenHas u yrioBasi CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasnbHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyneca. Mmynbe cribl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxKaTol npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME MMYTEN U TPAEKTOPHUI JBMXKEHHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGniogenne MexaHUYECKUX SBJICHHUM, TMPOUCXOIAIIUX B CHCTEME OTcCuUéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl TeJIa U ACHCTBYIOIIEH HAa HETO CHUJIBI.
HabGnronenue paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKECHUU.



Ilepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OHHEpPruM MNpH ABMKEHUU Tela TMOJ JEHCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIaPUKA WIIN TEIEKKH.

Omnpenenenue cpeHEd CKOPOCTH CKOJIbKEHUSI OpYyCKa WJIM JBHXKEHHS [IapUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUH 0O€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUS OT CUJIbl HOPMAaJIbHOTO
JTABJICHUS.

Omnpenenenue kodhPuirieHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YOPYTOCTH NMPHU MOAbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUKHOTO U OJIBUXKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpomosbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YIBbTPa3BYK.



Hemoncmpauyuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHne 4acToThl U MEepUoia KojieOaHU MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Meproa KoaeOaHuil MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tlepuoaa KojaeOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOAa KOJEOaHUU MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHus: CBOOOHOTO MaJeHHUS.

Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMArHUTHbIE  BOJMHBL.  CBONCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenne ceta. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

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



Jlmaza. Xom myweir B JmH3e. Onrtuyeckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6en0ro cBeTa NpU CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHue XxapakTepucTuK n300paxxeHusl IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha FPAHULE «BO3TYX—CTEKIIO.

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue u nornoueHre cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPBI.

PamunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sjaep. CBsA3b Macchl W AHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnexTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: WU3MEPEHHE SHEPIHMHM YACTHUIBI 110 TOPMO3HOMY IMYTH (I10
dotorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHUHU BCEro Kypca (DU3MKH, a TaKXkKe JJis MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYMBACTCS JOCTUAKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHWM pacro3HaBaTh W HAYYHO OOBSICHATH
¢dbuznyecKkue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUIIIEW COCTABISAIOMIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJI 0O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHUS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY M3YYEHHUIO podeccuit, CBSI3aHHBIX ¢ (PUBUKOIA;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpY>Karoliel cpelbl, IJIaHUPOBAHMS TIOCTYIIKOB M OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIBHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM M TyTed HX
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHUSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
JIESITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
bu3uKy;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCHCTBUM C YYETOM BIMSHMS Ha OKPYXAIOIIYyI0 Cpeany,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHbIM TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS s
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrtax,
JAHHBIX ¥ HAOMFOJCHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;



BBISIBIIATH PUIUHHO--CJICJCTBEHHBIC CBSI3M MPU M3YUEHUU (PU3NIECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB DPEIICHUS, BHIOOP HamboJee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
bu3NYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NUECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
IPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPEIJIOKEHHOW YydeOHOM (usmyeckoi
3a]a4H;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pellaeMble 3a7]a9i HECIOKHBIMHA CXeMaMH, JuarpaMmmamu, HHOU
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe OOCYXJIeHHUs y4eOHOTO MaTepualia, pe3yabTaToB JIa0OpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbl M BBICKA3bIBAThH
UJeH, HAIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJAep)KaHHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHHUSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TIPEACTaBIATh PE3YJbTAThl BBITOJHEHHOTO (U3WYECKOTO OTBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYINECTBA KOMAHIAHOW W WHAWBUAYATbHOMN
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl IPOOIEeMBI;



NPUHUMATH L€ COBMECTHOW NEATEIbHOCTH, OPTraHU30BBIBATH JNEUCTBUA MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU ACUCTBUS C IPYTUMH YJCHAMU KOMAaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOUUX MAJis
penieHus GU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelieHni (MHAUBUAYaAJIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOATENBHO COCTABIISTh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/auu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BapUaHThl PELICHU;
Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ IIPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(bu3MYEeCcKOro HcCIeOBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOBHUKIINX TPYIHOCTEMH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
NpU3HABaTh CBOE MPABO HAa OLIMOKY NpH pelleHUWH (U3MYECKUX 3aJady WiIH B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy 00yueHus B 7 KJjiacce mpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
WCIIOJIB30BATh TOHATHS: (PU3NYECKHE M XHMHYECKUE SIBIICHUS, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIWYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOIUHEHHOE),



TPAeKTOPHsI, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuuath sBiIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHM)KCHUE, UHEPLIUS, B3aUMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUs, MeEpenada
JaBJICHUS TBEPABIMHU TEJIaMH, XHUIKOCTAMU M ra3aMu, aTMOC(pEpHOE aBlICHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpPYXaloleM
MUpE, B TOM YHuclie (PU3UYECKHUE SIBJICHUS B MPHUPOJE: MPUMEPHI JBHKCHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1aduy B y4€OHYIO, BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKU) (HU3UYECKUX
SIBIICHUI;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HCIHOJIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJA TSKECTH, BEC Teja, CHJa
TpeHUs, AaBieHUe (TBEPAOro Tejla, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUM TPABUIIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCTOIb3YEMbIX BEJIUYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tei, (U3UYECKUE SIBJICHHUS M MPOIECCHI, HCIOIb3YS
mpaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsMoi), 3akoH ['yka, 3axoH Ilackais,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0OKa), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW »OHEpPruu, MNpH OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I11aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, WCMOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEIMUMHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIINTh HPU MOMOUIM (PUIUUYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITHI O HAOMIOACHUIO (U3NYECKUX SBICHUM WU (HUINYECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBATh XOJ ONbITa U
(GbOopMyIMpPOBATH BHIBOIBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIEpaTrypbl C UCIHOJIb30BAHUEM aHAJOTOBBIX M IHU(PPOBBIX NPUOOPOB,
3alKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILIETOCS. Tela OT BPEMEHM JIBH)KCHHS TEJA, CHUJIbBI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOMIEH CHUJIBI OT 00BbEMA MOTPYXKEHHOM 4YacTU Teda U OT IUIOTHOCTHU
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs TEJ, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, CJleAysd MpeMIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0NMMLl UM rpauKoB, JAenIaThb BBIBOJABI 10 pe3yjbTaTam
UCCJIEI0BAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUjla TPEHHUS CKOJIbKEHHUSA, JABJICHHE BO3IyXa,
BBITAIKMBAIONIAS] CHUJIA, JIEUCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO(PQUIIMEHT  MOJIE3HOTO  JIEHCTBUS  MPOCTBIX  MEXaHW3MOB),  CJeays
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISITH 3HAYEHUE UICKOMOM BEJIMUKHBI;
cOOI0OaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOLIaloIMecs COCyabl, OapoMeTp, pblyar,
MOJIBY)KHBINA U HEMOJABWXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, THIPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBON HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCSA 3HAHUM W IyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUSA, CIPABOUYHBIE MAaTEpHalbl, PECYPChl CETH
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOPMAIH (PU3NUECKOTO COJIEPKAaHUs, B TOM YUCIIE MyOIUIHO
Jenatb KpaTKue COOOIIEHHMST O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
MCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh HW3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpeneniThb
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE IBMKEHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIECTBAa, KPUCTANIMYECKHE M aMOp(dHbIe
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Map, BIAKHOCTb BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEINIOBOM JBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsi,
AIEKTPUYECKOE TTOJI€, TPOBOAHUKH M JUDJIEKTPUKH, TTOCTOSIHHBIN AJIEKTPUUECKUN
TOK, MATHUTHOE I0JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONEepeaaya, TEIIoBOe
paBHOBECHE, CMAYMBAHUE, KaIlMJUIIPHBIE SBIICHMs, HUCIIAPEHHE, KOHACHCALHs,
IJIaBJI€HUe, KpUCTalu3anus  (OTBEpJEBaHMUE), KHUIEHHe, Terionepenaya



(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHUE), AIEKTPU3ALUSA Tel,
B3aMMOJICHCTBHUE 3aPAJ0B, IEUCTBUS IIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA NTPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYXKaIOIIEM
MUpE, B TOM YHUCIIe (pU3HUECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
JIIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoarcoB, Pojab MarHUTHOTO TIOJIS JUTSl J)KM3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU OTOM IIEPEBOJANTH NPAKTHUYECKYHO 3a7ady B
yueOHY0, BBIICTISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENbHAsA TEIIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUJIABJICHUS,
yaelbHas TEIIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOIUIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb BO31yXa, DOJIEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), IpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYeCKy0 BEJIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH T'paUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYNEpIO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsnaa, 3akoH OMa Ju1s yyacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKoH COXpaHeHUs
HHEPrUu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHCHIBATH €T0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 NTOTMYECKHX IIaroB
Cc onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3UYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3aJayd B 2—3 JCHCTBHs, MCIONb3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIUChIBATh KPATKOE YCJOBUE, BBISBISITH HEAOCTATOK JAHHBIX MU PEMICHUS



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
POBOAUTH PACUETHl U CPABHUBATH MOJIyUCHHOE 3HAUYCHUE (PU3NUECKON BEITMUNHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3HMUECKHX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAaHUS,
JieaTh BbIBOJIBI,

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HArpeBaHus NIpH
U3Iy4EHHH OT LBETa H3JIydarouledl (IOIJIOMIAoNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3allUsl MATHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB,
JEUCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

BBIIOJIHATh MPSMBIE HW3MEPEHHUsI TEMIEPATypbl, OTHOCHUTEIBHON BIAXXHOCTU
BO3JlyXa, CUJIbl TOKA, HAINPSOHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BEIIMUUHBI OT APYron
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWsT Ha MPOBOJAHUKE, HCCIECIOBAHUE IIOCIEHOBATEIBHOIO U
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBAaTh  MCCIEIOBAHUE,
coOupaTh YCTaHOBKY U BBIMOJIHATh MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(buUKCHUPOBaATh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIUI] U IPpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM MCCIIEJOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKUX  BeIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd NPEMJIOKEHHOW WHCTPYKIMU, W BBIYUCIATH 3HAUYCHHE
BEITUYNHBL;

COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIM HA UX ONMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, MapoBas TypOHWHA, aMIIEPMETP, BOJBTMETP, CUETUHUK AIIEKTPHUECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKAa), MCIOJIb3ysS 3HAHUS O CBOMCTBaX (PU3MUECKHX SBICHUN U
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAUEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW KM3HU IUIsl 0OecreyeHus
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
OCYHIECTBJIATh MOUCK MHGpOpMaIu (pu3nueckoro cojaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHUS JONOJHUTEIbHBIX MCTOYHHUKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU MM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISPHYIO
JUTEPATYpy (DU3NYECKOTO COAEpIKAHUS, CIIPABOYHBIE MaTE€pPHAIbl, PECYPChl CETH
WuTepHeT, BiaaeTb NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUs, 00001ast
uHMOPMAITUI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJEp’KaHUS, B TOM
yucie myOJuYHO MPEeNICTaBIATh Pe3yJIbTaThl MPOSKTHOW WM UCCIEI0BATENbCKOU
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
IIPY BBHITIOJIHEHUN YYEOHBIX MPOEKTOB W WCCIEAOBAHMM (DU3HUECKUX MPOIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C TIOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 3a BBIMIOJHEHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICMCTBUE, TPOSBISs  TOTOBHOCTh  pa3peliarh
KOH(DIUKTHI.

K koH1y 00yueHus B 9 kjacce rmpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIONb30BaTh MOHATHA: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPAEKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXKeHHs, jAedopmanus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(Pa3ByK U
yIbTPa3BYyK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPBI HCITYCKaHUS M TOTJIOMICHUS, albda-,
0eTa- U raMMa-u3Ty4YeHUs, U30TOMbI, SJECPHASI DHEPTETHKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JBM)KECHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE MABI)KEHHE IO OKPY)XKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloIIMe U BBIHYK/IEHHbIC KOJIEOaHuUs),
pEe30HaHC, BOJHOBOE  JBUXKEHHE, OTpPaKEHUE  3ByKa, MPSAMOJIMHENHOE
pacnpocTpaHEeHUE, OTPAKEHUWE U IPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJNOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOrO CTHEeKTpa M3IYYEHHUS) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBHI M OTJIHBHI,
nemxkeHne 1iaHeT CONHEYHONW CHCTEMbI, PEaKTHMBHOE JABM)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB JKHUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe
NeiCTBUE BUIAUMOTO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO U3Iy4eHUH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECKUX SIBICHHM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHUs, CUja YNPYrocTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOIrO Ma/ieHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEeXaHHueckas padoTa M MOUIHOCTH,
NOTCHIIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATIbHAST JHEPTUsl C)KATOM MPYKWHBI, KUHETUYECKAash JHEPIHs, MOJHAs
MEXaHUYEeCKasi YHEPIHsl, MEPUOJ] U YacToTa KoJeOaHUM, IJTMHA BOJIHbBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeb MPEIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HaxXOIUTh (opmyIbl,



CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHUJI, TPUHIIMII OTHOCUTENbHOCTH ['anmuiesi, 3axkoHbl HpIOTOHA,
3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA, 3aKOHBI
COXpPAHEHHMS 3apsSJ0BOTO U MACCOBOIO YHUCEN MPU SAJECPHBIX PEAKIUAX, MPU FTOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE TMPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUUYUHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBAa (PU3UYECKUX SBJICHUM, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCIIOJIB3YA 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHaju3a YCJIOBHUS 3aJja4M 3aMHUChIBATh KPATKOE YCIIOBHE, BBISBIATH HEAOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIC IS
pelLIeHUs, MPOBOAUTh PACUYEThl U OLEHUBATH PEATUCTUYHOCTH IOJTYYEHHOTO
3Ha4YCHUs (PU3NUECKON BETUUUHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HU3UIECKUX
METOJOB, HCIOJIb3YySl OMNHCAHWE UCCIEAOBAaHUS, BBIIEIATH IPOBEPSAEMOE
MPEANOJIOAKEHNUE, OLICHUBATh MPABUWIBHOCTh MOPSIIKA MPOBEACHUSI HCCIIEIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MPOBOAUThL ONBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU (PU3UIECKUX
CBOMCTB Tei (M3yueHue BTOporo 3akoHa HblOoTOHA, 3aKOHA COXpAaHEHUSI SHEPIUH,
3aBUCUMOCTh TEepuojia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOaHUH,
MPSIMOJIMHEMHOE PAcCIpPOCTPAaHEHUE CBETAa, pas3jioKeHHE Oeoro cBeTa B CIEKTD,
M3YyYEHHUE CBOMCTB M300pa)K€HUsI B TUIOCKOM 3€pKalie U CBOWCTB HM300pakKeHUSs
npeaMera B coOuparomieid JiMH3e, HaOMI0ICHUE CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO
Habopa 000pyI0BaHMs, OTUCHIBAThH XOJ] OTBITA U €T0 PE3yJIbTaThl, POPMYITHPOBATH
BBIBOJIBL;

MPOBOAUTH MIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUM, ONpeessi cpeaHee
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJEIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM (3aBUCUMOCTh IMYTU OT BpPEMEHU IMpHU



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHWs M yria NOpeJIOMJIEHUs OT Yyria MaJeHUs): IJIaHUPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMYMH (CPEIHSAS CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPY>KMHHOTO MAasATHHKOB, ONTHYECKas CHJIa coOMparomen
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIETb aTOMHOTIO $J1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: CHUAOMETP, NATUYUKU
IIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHMs, pPakKeTa, 3XO0JIOT, OYKH, IEPUCKOI,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pElIeHUH YYEOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbl Il MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MHPAKTHYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHWUN B MOBCEJHEBHOW >KM3HU ISl OoOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManuu ¢undeckoro cojepxkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 33JaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUEecKOro coaepiKaHus, CIPaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOPMAIIMU U3 HECKOIbKUX MUCTOYHHKOB (PU3UYECKOTO COJEpKaHUs, MyOINIHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YYEHHbBI NOHATUWHBIN anmapaTr U3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEH ayJJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bceero ogITpo.m)Hme p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypesI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIEr0 MUPa
bubmuorexa [JOK
- 2
11 Dusnka - HayKa 0 NPUPOJC 0 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeAeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenne semecTsa ! 0 ! https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnmnorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 1 1 https://m.edsoo.ru/ 7416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bu6mmoreka [IOK
31 Mexarueckoe npikenne 3 0 ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 MHepuus, Macca, n10THoCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cra. Buer cun 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4. /laBieHue TBEPAbBIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnnoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 6 . https://m.edso00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEIIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmorexa [IOK
51 Pabota u mommocTe 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6nmoreka [JOK
53 Mexanueckas Suepris 4 0 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15



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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuorexa [JOK
11 CTpoenne i CBOHCTBA BemeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuTHbie sBaeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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 KVIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3zgen 1. MexaHu4yeckue siBJeHHS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 2 1
1.2 Bsanmoneiicraue en 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 1
1.3 3aKoHbI coXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6nmoreka [JOK
7
2.1 Mexanieckue Koneoanns 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1
2.2 Mexanrieckue BONHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DieKTPOMArHNTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 2 bubnnoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o paszaeny 6
Paszaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6enoro cBeTa B CIEKTP 3 0 2 bubmioreka [JOK

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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | Ancpusic peakumn 7 D g imedsoorurstadas
Hroro mo paszerny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IMIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCThIO «M3naTenbcTBo «IIpocBemenney

» ®usuka, § xknacc/ [lepoimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

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

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ieprrmikun A.B. ®usnka. 7 knacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 oOpazoBanus. Puznka. 7 — 9 Kkiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB U 3aj1ay no ¢usuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboThl. KOHTpONbHBIE
3aganus. —Caparos:JIuuei, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:



10.A.B. [Tepwimkun ®@uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,O.P. Illedep Junarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3agau

2015 M. Ipoda

9 KJIACC

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

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

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCOB U 3a1a4 no ¢puszuke. 7-9 k. — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE

paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KoHTponbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaedOHOo-MeToaudeckoe nmocooue/ A.E. Mapos.-

M.: poda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOThI 10 PU3MKe. 9 Kinacc: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
N3natenscTBO «OK3amen», 2014.

TecTsl o pusuke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. I'yTHUK
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3a1anust 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — fIpocnasib: OO0 «Akagemus
paszButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

7 KIIACC

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

2. BugeoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru



3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX pECYpCOB. — Pexum

nocryma: http://school- collection.edu.ru

4. VlaTepecHbIe MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru
5. lludposbie 0Opa3oBaTeIbHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru
6. DIeKTpoHHBIC YueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

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

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;

HarJISIHbIe TocoOusl K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum qocTymna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuzaeoornsITel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas koyuiekuus HU(poBbIX 00pa30BaTelIbHBIX PECypcoB. — Pexum

noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH TI0 pusnke. — Pexxum goctyna: http://www.fizika.ru

6.lucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CereBoe oOpaszoBarenbHOE coo0mecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP MHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTs0ps» Matepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKuBas pusuka: o0Oyvaromias nporpamMma. http:// www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/






