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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (uU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHOW MpOrpaMMmbl, IMPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alUIi0 H3YyYEHUs
(Gu3MKK Ha NEATEIbHOCTHOM OCHOBE. B mporpamme no (u3MKe y4UTBHIBAHOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TaKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COAEpKaHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYCCKOU
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHOHAyuyHYI0 KapTUHY MHDA,
IpEeNoCTaBsieT HauOoJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUA, TO €CTh CIIOCO0a MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @usuku Ha 0a30BOM ypOBHE MPEIIoJaraer OBJIAJICHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCT:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MOJIY4E€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
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Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYalolMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHWSA W (OPMHUPOBAHUE
MCCJIEI0OBATENLCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBJIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEeHHUS OCHOB
CTpOEHHUS MaTepUu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEJACTABICHUH O poau (DU3MKM A pPa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymend MnpopeccuoHaIbHOU
NESTEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJArOTOBKA K JalibHEHIIEMy OOY4YEHHIO B
HTOM HAIpPaBIICHUHU.

JlocTikeHne 3TUX Lened mnporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a1a4:
npuoOpeTeHNEe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

OpuOOpEeTEeHNE YMEHUH OINUCHIBaTh U OOBSICHATh (PU3NYECKUE SIBICHUSA C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;
OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMIOJIb30BAHHEM
bu3MYEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHHMM HAONIONaTh TPUPOJHBIE SBICHUS W BBINOIHITH OIBITHI,
1abopaTopHble pabOThl U 3KCIEPUMEHTANIbHbBIE HCCIEA0OBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;
OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (U3HMKH, aHAIW3 M KPUTHUECKOE
OlICHMBaHUE MH(HOPMAIINH;
3HAKOMCTBO €O cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
(Gu3MKONH, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYeCcKO HAyKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemno).

[Ipennaraemseiii B mporpamMMe mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTEIb JIeTIaeT BEIOOP MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHMi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.
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COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DPuU3NUECKHe
npubopsl. [lorpemHocts u3mMepeHnit. MexxayHapoHasi CUCTeMa €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EctecTBeHHOHay4YHBII METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaeMoro sBiieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBBIE, JIEKTPUUYECKAE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckue MpuOOpPsl U MPOLEAYypa TMPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenre EHb AeIEHUS MIKaJIbl U3MEPUTEIBHOI0 Tproopa.

N3mepeHne pacCTOSHAMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIEPATYPHI.

[IpoBeneHne ncciieTOBaHUS MO MPOBEPKE TMIIOTE3BI: AANBHOCTH MOJIETA IIAPUKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbILIE BHICOTA MYCKA.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmkenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaIIMYecKnux) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.
HaOmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.
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HaOnronenune sBieHui, OOBACHSIOMIMUXCS MPUTSHKCHUEM WIA OTTAJIKMBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka TuaMeTpa aToMa METOAOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBuskeHue U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SlBnenve wuHepuuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelecTBa.

Cwmita Kak XapakTepUCTHKa B3auMoAeuCcTBHs Tesl. Crila ynpyrocTd M 3aKOH
['yka. I3Mepenune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHUS] U CUJIa
TskecTd. CHIla TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IpUPOE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HabGnronenue siBjieHUST MHEPIIHH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TElL.
CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TE.

CroxeHue CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimaol.

OrnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIAPUKA B KUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS M Tak Jlajee).

OmnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WIIM IIAapUKa M0 HAKIOHHON
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temneparypsl. llepenaua naBieHus
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TBEPABIMU TEJAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MallluHbl. 3aBUCUMOCTh JABJICHHS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coolbuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHOM 000souku 3emiu. OmnbiT Toppuuermmu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM YacTH Tena W
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUKOCTH.

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

Jlabopamopusie pabomul u onvimel.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BbEMA MOTPYXEHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEWCTBYIOUIEH HAa TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JACHCTBYIOLIEH HAa TEIO B
KUJKOCTH, OT MacChl TeNa.

OMnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUIKOCTHU, OT 00bEMaA MOTPYKEHHOM B KUJKOCTh YacTH Teja U OT
TJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U ONPENEIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHePrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAKJOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.
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Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHWAJIBHAS DHEPIHS.
[IpeBpaleHrie 0JTHOTO BH/Ia MEXAHWUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbI TPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeNa II0
TOPU30HTATBHON TOBEPXHOCTH.
HccnenoBanne ycioBUil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MIIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3zneua 6. TeruioBbie iBJICHUSA.

OCHOBHBIEC TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPrHUM:
Temionepeaaya 151 COBEpUICHUE paboTHI. Buast TeIJIoNepeaauH:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyUYEHHE.

KonnuecTtBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIJIoBoro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHUSI.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HabGnronenue siBjieHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
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HaOnronenue TenioBoro pacimpeHus Ted.
V3meHeHnne maBieHHWs Tra3a MpPU HU3MEHEHHMM O0BbEMAa W HArpeBaHUU WIU
OXJIAJKICHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBL.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGnronenue xurnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHHUH.
Mojenu TenJIOBBIX IBUTaTEICH.
Jlabopamopusie pabomul u onvimel.
OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl O HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEI.
OmnpeneneHue JaBiIeHUs BO3IyXa B OaJJIOHE HITIPHUIIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUSL.
[IpoBepka ruUMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHus: BHyTpEHHEH SHEPTUU TeJla B pe3yJibTaTe TEeIUIoNepeiaun
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeHus.
OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazgen 7. JaekTpudyeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH 3nekTpuueckoro mods. [IpuHiuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
DIIEKTPUUECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHHUS JJIEKTPUYECKOIO TOKA.
VCTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 53JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEIBHOE CONPOTHBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DIEeKTpUYECKHUE LENU U MOTPeOUTEN dIEKTpuUYecKoi sHeprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonp30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.

DIIEKTPOTEeHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJiekTpocTaTudeckasi MHIYyKIUsI.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJIOB.

[IpOBOHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOoUYHMKH TOCTOSSHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIi pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3mepeHune 3JIeKTpUYECKOr0 HapsIKEHUsI BOJIbTMETPOM.

PeocTat 1 Mmarazud COnpoOTUBIICHUM.

B3anmopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.
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MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.
MarnuTtHoe 1ojie Toka. DJIEeKTPOMAarHHmT.
JleficTBHEe MarHUTHOTO MOJISl HA TPOBOHUK C TOKOM.
DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apases.
3aBUCMMOCTh  HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITEI IO HAOIIOACHUIO JIEKTPU3ALIUU TEJT UHIYKIUEH U TPU COMPUKOCHOBEHUH.
HccnenoBanre AEMCTBUS SJIEKTPUYECKOTO MOJISI Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHnure u peryaupoBaHie HANPsIKEHUSI.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 PEe3UcCTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIY MTONEPEYHOTO CEUCHUS M MaTepuaa.
[IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUN MPU MOCIE0BATEIbHOM COCIUMHEHUHN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJisd CHIIbI TOKA MPHU MapajuieIbHOM COCIUHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.
HccnenoBanrie 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JAMIIOYKYy, OT
HaNpsHKEHUS Ha HEW.
Onpenenenue KII/] nHarpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJI TMOCTOSHHBIX MArHUTOB MPU UX OOBEAMHEHUU U
pa3ieiiCHUH.
HccnenoBanue AeMCTBUS 3JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aHMMOJEHCTBUSI KAaTYLIKH C
TOKOM M MarHuTa OT CWJIbI TOKA Y HalpaBJICHUS TOKA B KaTYIIKE.
N3yuenne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEINS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMH: UCCIIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HaIPpaBJICHUs] MHAYKIIMOHHOTO TOKA.
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9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOJMHEHHOE
nBukeHrne. HepaBHoMepHOe mpsMoianHeHoe nBMkeHue. CpeHsis U MTHOBEHHAS
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHoe mpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JInneiHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMD CYNIEpIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanbHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJM. [loTeHIManbHas SHEeprus cxxaTtoi npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPI'UHU.

Jlemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHUE IMyTEW U TPAEKTOPUHM JBHKEHUS OJHOIO U TOTO YK€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MPOUCXOSIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
kKaOuHeTa (QU3UKHU.

3aBUCUMOCTb YCKOPEHHUS T€JIa OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHUJIBI.
HabGnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUM TEll.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.
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Ilepenaya uMmIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUU MIPHU CBOOOTHOM MaJCHUU.

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

Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBanue TpakTa Juisl pa3roHa U JAJIBHEHUIIEro paBHOMEPHOIO JIBUKEHUS
HIaPUKA WIIN TEIEHKKH.

Omnpenenenue cpeHed CKOPOCTH CKOJIBXEHUSI OpYyCKa WIIM IBHXKEHMSI IIapUKa 110
HAKJIOHHOU IIOCKOCTH.

OmnpeneneHue yCKOpeHHUs Tejla IIPU PABHOYCKOPEHHOM JBHKEHUU I10 HAKJIIOHHOM
IIJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKECHUN
0e3 HaYaJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €clii NMPU PAaBHOYCKOPEHHOM [BIKEHUHM 0O€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCATCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbI HOPMAJbHOIO
JABJICHUS.

Omnpenenenue kodhGUIeHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MNpPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIbI YIPYTOCTH MPHU MOABEME I'py3a € UCIOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHHS DHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasTHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHUH.

3aryxawomnme  kojieOaHus.  BbeIHykAeHHble — KoJjiebaHus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHW4YeCKUMX BOJIH. [IpoposibHblE W
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PaciupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEMCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u

YJIbTPA3BYK.
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Hemoncmpauyuu.

Habnronenue koneOaHuid T€1 MO AEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IEHHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpaneHue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHne 4acToThl U Meproia KojieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoja KoiaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH NEpUOAa KoJIeOaHWM NpPYy>KMHHOTO MAasTHUKA OT
Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH TepuoAa KojaeObaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MepHoAa KOJIeOAHWM NPy KUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenune yckopeHus: CBOOOJHOTO MaJeHHUSL.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

CBoOiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoitHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

N3yyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJI€HHUS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimosuHeHOE
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lMcCronb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTHUYECKUX CBETOBOAAX.
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Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckoma. ['yma3 kak onrTuhyeckas cucreMa. biam3opykocTs U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIy4ed B pacCerBaroIIECH JIUH3E.

[Tosryuenue n300pakxeHUii ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
Monens riasa.

Pa3noxenue 6e10ro cBera B CIIEKTP.

[Tomyyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJIa MaJICHHUS.
N3yyeHune xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IIPEJIOMIICHHSI CBETOBOIO Jiyda OT yIJia MMaJcHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenune n300paxeHuit C MTOMOIILI0 COOMPAOIIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUAA U ONTHYECKON CHITbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO 1[BETA MPEAMETOB MIPH MX HAOIIOJECHUU Yepe3 I[BETOBbIC
GbUIBTPEIL.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u norniomeHne cBera aroMoM. KBaHThl. JInHeuaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatieHus. [lepron nonypacnana aTOMHBIX IEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PagUOAKTUBHBIX H3JIYYEHUN HAa KUBBIC

OpraHHU3MBbI.
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Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHBIX Ta30B.
CnexTtp Bogopoza.
HabGmronenue TpekoB B kamepe Busnbcona.
PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnsie padomul u onvimel.

HabnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTUM YACTHUIBI M0 TOPMO3HOMY MYyTH (110
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINNA MOYJh TIPEAHA3HAYECH /I CUCTEMATU3aIluU
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (PU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHY Mo (¢uU3UKe Ui O00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUrBaETCs JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYCHHBbIE 3HAHHWS, peuarb 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia peann3yeTcs
32 CY€T TOro, 4YTo OOy4YarIlIHecs BBIMOJIHSIIOT 33JaHusd, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHSTH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
Yyucie A1 IPOBEPKU TUIOTE3 U MOJTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHHIX BUJIOB

OHCPIUH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKyu HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JJOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPE3yIBTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHuUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS:
— TPOSIBICHUE WHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K TIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM TMPUMEHEHUEM JOCTHXKEHUMN
busuKy;
— OCO3HaHHWE BaXHOCTH MOPAIBHO-3TUYECKUX TMPUHILMIOB B JEATEIBHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaJKHEUILIEW COCTABISIOIEN KYJIbTYpPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHHW€ IIEHHOCTH 0Oe30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCHIOPTE, Ha JOpOorax, C OHJICKTPUUYECKUM U TEIUIOBHIM O0OpYyJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBbIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHMBHOE Yy4yacTHE€ B PEUICHUHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenbHON OpraHu3aIuu, TOpojia, Kpasi) TEXHOJOTHMYECKOW U COIMAIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHUEHTalUs Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUU VIS PEIIeHUs 3a7a4 B 00J1acTH
OKpYKaIoIIed Cpebl, IJIAHUPOBAHUS IOCTYNKOB M OIEHKM HMX BO3MOKHBIX
MOCIIC/ICTBUIN JIJI1 OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTMYECKHUX MpoOJieM MU TyTel HxX
pelieHus;

8) amanTanyMu K H3MEHSIOIIMMCS YCJAOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTHh BO B3aUMOJICUCTBUHU IIPH BBIMIOJIHEHUH MCCIICAOBAaHUN U TPOCKTOB
(bU3UYEeCKON HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCIE (POpMYIUPOBATH
U], TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTu
busuKy;

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

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJBI, O0IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUYECKUX 3HAHUI;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUS Ha OKPYXAKOUIYI0 Cpexny,
BO3MOKHBIX TJI00QIBbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTte OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHHBEPCAJIBbHBIC  Y4YCOHBIC  JICUCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue aAelcTBUA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,;
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYUST B paccMaTpuBaeMbIxX (akTax,
JAHHBIX ¥ HAOMFOJECHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SBICHUSM;
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BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYCHUH (HU3UUECKUX SBICHUNA U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIOIB30BAHUEM JCTYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKIIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYUH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEIICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1€l CTBUS:
UCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHbBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBJICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHIO, MOIYYEHHYIO B
XO/JI€ UCCIIEAOBAHNUS WIIH SKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJbTaTaMm
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXHOE JallbHEHIIee pa3BUTHE (PU3UYECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh TMPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:
MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3alPOCHI MIPU TIOUCKE U OTOOpE
uH(QOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW YydeOHOM (u3myeckoi
3a/a4H;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3TUYHBIX BUOB U (POPM MIPENCTABICHNUS,
CaMOCTOATEILHO BHIOMPATH ONTUMAIBHYIO (hOpMyY TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECJIOKHBIMUA CXEMaMHU, JruarpaMMaMu, HHON
rpaduKoi U KX KOMOWHAIIUSMHU.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
B XOJIe O0CYXJIeHHUs y4eOHOTO MaTepualia, pe3yabTaToOB JIa0OpaTOPHBIX padoOT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbl M BBICKa3bIBATh
UJeH, HAIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJJep)KaHue OJIaroKenaTelbHOCTH
OOIICHMS,
COTIOCTaBIISAITh CBOM CYXXJICHHUSI C CYXACHUSMHU JIPYTUX YYaCTHUKOB JMAJIoOra,
OoOHapy>KHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TIPEACTaBIATh PE3YJbTAaThl BBITIOJHEHHOTO (DU3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCMOJb30BaTh MPEUMYINECTBA KOMAHIAHOW W WHAWUBUIYaTLHON
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYIECKO TIPOOIEMBI;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 23.04.2024. VcnonHutens: YepHsruHa M.A. r.I’BJTEKTPOHHbIﬁ
CTpanuua 19 n3 44. CTpanuua cosgana: 23.04.2024 15:49 =¥ TATAPCTAH



OPUHUMATH LIETM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTIDKEHUIO:  paclpeiensaTh pojii, OOCYKIaTb IpPOLECChl M Pe3yibTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATH CBOIO YacTh PabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanms:
BBISIBJIATh TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOLIUX s
penieHus GU3NUECKUX 3HaAHU;
OPUEHTHPOBATHCS B PA3JIMYHBIX MOJX0JaX MPUHATHUS pElICHUN (MHIUBUAYAIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIION );
CaMOCTOATENIbHO COCTABJISITh AITOPUTM pelIeHUs (PU3NYECKON 3aJaud WM IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracéMble BApUaHThI PELICHUM;
Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTE/JICKT:
J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTHUXEHUS) PE3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(Gu3MYecKOro MccIeqoBaHUsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;
OLICHUBATbh COOTBETCTBUE PE3YJILTATA LICJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY MNpHU peuieHuu (U3MYECKUX 3aqad WId B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce NMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XMMHYECKHE SIBIICHUSA, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJIC]b, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBMKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIHHEHHOER),
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TPAeKTOpHs, paBHOACUCTBYIOMIas cuia, nedopmanusa (ymnpyras, IiacTUdeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuuath sBIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHXKCHUE, UHEPLIUS, B3AUMOJCHCTBHE
T€Jl, PaBHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIlCHHs, Iepenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Ta3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnuecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3UYECKUX SIBICHUW B OKPY’KaIOIIEM
MUpE, B TOM uHuclie (PU3UYECKHUE SIBJICHHS B TPUPOJIC: NMPUMEPHI IBWKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOM U HEKUBOU NIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJE U TEXHUKE, BIUSHHE aTMOCHEPHOrO JABJICHHS HA >KUBOW OpTraHU3M,
IJIaBaHUE PbhIO, phIYard B TeJie YeJIOBEKa, MPHU ITOM MEPEBOIUTH MPAKTUYECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Te€l M (PU3IUUECKUE SIBICHUS, HUCIOJIb3YS
busnueckue BeaUuMHBI (Macca, O0OBEM, IUIOTHOCTH BEIECTBA, BpEMs, IYTh,
CKOPOCTb, CPEIHSsI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CHJa
TpeHUs, AaBieHUe (TBEPAOro Teja, XKUIAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUECKasi M TOTCHIMAIbHAS DHEPT U ), IPU
ONMKMCAHUH TPABHIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT HCIIOJIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHUS U TPOILIECCHI, UCIOIb3YS
mpaBuia CIOXKEHHS cuil (BIAOJb OJHOM mpsMoi), 3akoH ['yka, 3axoH Ilackas,
3aKOH Apxumeza, MPaBUJIO paBHOBecUs pblyara (0JI0OKa), «30J0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPaHEHUsS MEXaHUYECKOW DJSHEpruu, NpH OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbBISIBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX I11aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3a7adu B 1—2 JEWCTBUS, WCIOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBs3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajin3a YCJIOBHUS 3aJadyd
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3alliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOANUTDH PACUEThI, HAXOUTH CIIPABOYHBIC TAHHBIC, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHMM HCCIIEIOBAHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(rumote3y), pa3iInyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbBITA, /IEIAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3HUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIEMBIE MPEAIOJIOKEHUS, COOUpATh
YCTaHOBKY H3 MPENJIOKEHHOT0 O0OpYyIOBaHUS, 3alUChIBAaTh XOJ ONbITa U
bopMyIUpOBaTH BHIBOBI,

BBIIIOJIHATH MPAMbBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMA, CUIIbI
U TEMIEepaTrypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3aIlKChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOJIIOTHON MOrPETHOCTH
U3MEPEHUN;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PM3UUECKON BETUUYHHBI OT JIPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILIETOCS. TeNa OT BPEMEHM JIBH)KCHHMS TEJA, CHUJIBI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUJKOCTH, €€ HEe3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs T€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HCCIIEOBAHUS, COOUpATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKEeHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUX BEIMYMH B  BHJE
OpeUIOKEHHBIX Ta0null U TpauKoB, JAeNaTh BBIBOJABI 10 pe3yjbTaTam
VICCJIEIOBAHNS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH (IMJIOTHOCTH BEUIECTBA
KUIKOCTH M TBEPAOrO Tela, CUila TPEHHUS CKOJIbKEHHUS, JAaBJICHHE BO3IyXa,
BBITAJIKMBAIONIASl CHUJIA, JIEWCTBYIOIIAs Ha TOTPY>KEHHOE B JKUJKOCTb TEO,
KO(P(GUIIMEHT  MOJIE3HOTO  JIEHCTBUSL  MPOCTBIX  MEXaHW3MOB),  CJeays
OpeJIOKEHHOW  MHCTPYKLMHU: TpU  BBINOJHEHHMM  HW3MEpEeHUl  coOuparh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEIMYUHBI;
coOI0aTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIMBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIONIMECs COCYIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTb;
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XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOAIIUIHUKHN, YCTPOHUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMETp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOAMMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MPHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
Oe3o0macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXarollen Cpeae;
OCYUIECTBJISATh OTOOP UCTOYHUKOB MH(popmanuu B MIHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCSA 3HAHUM H IIyTEM
CpPaBHEHHUS pa3jIMYHbIX MCTOYHUKOB BBIACIATH MH(OPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJI30BaTh TMPHU BBIIIOJHEHUH YYE€OHBIX 33JaHUN  HAay4YHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIPABOUYHBIE MAaTE€pPHAIIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUSA TEKCTa, NPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—-3 UCTOYHHUKOB MH(pOpMALUU (PU3NYECKOTO COAEPKAHUS, B TOM YHCIIE ITyOJIHYHO
nenatb KpaTKM€ COOOIIEHHMSI O pe3ysbTarax MpPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, NPU OTOM TIPAMOTHO MCIIOJIB30BaTh W3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3MKH, CONMPOBOKIAThH BHICTYIIJICHUE NTPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHbIX MPOEKTOB U  MCCIEAOBAHUN  pacIpenessiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4yaMU, CIEAUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTHIBAsI MHEHUE OKPYKAOLIUX.

K xoHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE IBU)KEHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE U aMOp(HbIE
TeJa, HACBIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAKHOCTb BO31yXa, TEMIIEpATypa,
BHYTPEHHSISI SHEPIUs, TEINIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsil,
AIEKTPUYECKOE TT0JIE, TPOBOAHUKH W JUDJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUN
TOK, MATHUTHOE I0JIE;
pasnuyarh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U CKATHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMAYMBAHUE, KaIlMJUIIPHBIE SBIICHWS, HWCIIAPEHHUE, KOHACHCALWS,
IUIaBJICHUE, KpHUCTaulM3auus  (OTBEpAEBAaHUE), KWUIIEHHE, TeIulonepeaaya
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(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE), AIIEKTpU3ALUS TE,
B3aUMOJICUCTBUE 3apsAJIOB, IEUCTBHS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBE MAarHUTOB, J€HCTBHE MArHUTHOIO IMOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUH B OKpPYXKArOIIeM
MUpE, B TOM YUCJI€ PU3NYECKUE SBJICHHS B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KalWUIPHBIEC SBJICHHUS B NPUPOJE, KPUCTALIBI B IpUpoAe, usnydeHrne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE MoJje 3eMid, Apeld Moar0CcoB, POJIb MArHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM TNEPEBOJIUTH MPAKTHUECKYIO 3a1adyy B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUECKUX SBICHUIA;
ONKCHIBAaTh HM3YyYEHHBIE CBOWCTBA T€l M (U3NYECKUE SIBICHUS, HCHOIb3Ys
(du3nuecKkue BEIWYMHBI (TeMmMIepaTypa, BHYTPEHHSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAsl TEIJIOEMKOCTh BEIECTBA, yJeJIbHAas TEIUIOTa IUIABJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, YJeidbHAas TEIUIOTa CropaHusl TOILUIMBA,
KOA(QQUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO31YyXa, DJIEKTPUYECKHMM 3apsij, CHJIa TOKA, JJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE MPOBOJIHUKA, YAEIBHOE COIMPOTHUBICHUE BELIECTBA,
paboTa M MOILIHOCTb JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TpakTOBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMbIX BEJIWYUH, OOO3HAYEHHUS U
eIMHULBl (PU3MYECKUX BEIMYMH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH T'papUKUd H3YUEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3HYECKHUE SIBJICHHUS M IMPOLIECCHI, MCHOJb3YS
OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BELIECTBA,
OPUHLIMIT CYNEpHO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsnaa, 3akoH OMa Ju1s ydacTka nenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHus
HHEPrUu, IPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHUCHIBAThH €T0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUi NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATh IPUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOM
Ha 1-2 u3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7ayd B 2—3 JEHCTBUS, MCIONB3Yys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiIM3a YCIOBUS 3aJayuu
3alliChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX JUISI PELICHUs
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3aJauM, BHIOMpaTh 3aKOHBI U (opMmynbl, HeoOXoAuMble i €€ pelleHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPOOJIEMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIM (U3HUECKUX
METOJOB, HCIOJIb3ySl ONHCAaHWE UCCICHOBAaHUS, BBIICIATH IPOBEPSAEMOE
IPEAINOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAHUS,
JieaTh BbIBOJIBI,

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WM (PU3MUYECKHUX
CBOMCTB TeJ (KamWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0BéMa, TeMmIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus INIpH
U3Jy4eHUH OT LBETa H3JIydarouledl (MOrJIoMmaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPaTypbl JKUIKOCTH W IUIOMIAJU €€ IOBEPXHOCTH,
NIEKTPU3ALMUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUTATENS MMOCTOSIHHOTO TOKA): (DOPMYJIUPOBATh MPOBEPSEMBIE
NPEANOJIOKEHNsA, COOUpaTh YCTAHOBKY W3 MPENJIOKEHHOro 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIIOJIHATH IPSMBIE HW3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSIKEHUS C KCIOJIb30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (hM3HUECKON BETUYHHBI OT JIPYTOi
C WCIOJIb30BAHMEM NPSMBIX HU3MEPEHUN  (3aBUCUMOCTb  CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, MIAYIIErO Yepe3 MPOBOJIHUK,
OT HAaNpsDKEHWS Ha MPOBOAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUH TMPOBOJHUKOB): IUIAHUPOBATH  HCCIIEOBAHUE,
coOupaTh YCTaHOBKY U BBIMOJIHATh MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(buUKCHpPOBaTh PE3ybTAThI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOJUI] U IpadUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKHMX  BeIWYUH  (yAesbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATh U3MEPEHMUsI, COOMPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEeAyd MPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE

BCIIMYUHBI,
COOIO/IaTh TpaBWJia TEXHUKH OE30MAaCHOCTH TMpU padore C JabopaTOpHBIM
000pyI0BaHUEM;
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XapaKTEePU30BaTh MPHUHITUILI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIM HA UX ONMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK IIICKTPUUECKOU
OHEPTUH, DIJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIE SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMArHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUN U
HE0O0X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE TPUOOPHI TI0
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
pEOoCTaT), COCTABIATH CXEMbI SJEKTPUUYECKUX LENEl C MOCIEAOBATEIbHBIM H
napajyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJIA OOECreYeHUs
0€30MacHOCTH TPU OOpAIllEHUH C MpUOOpaMH M TEXHHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM 3SKOJOTHYECKOrO TIOBEACHHUS B
OKPY>KAIOIIEH CPELE;
OCYIIECTBJIATh NMOUCK MHGMOpMaIMK (u3nuecKkoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUN U MyTEM CPaBHEHUS JIONOJHHUTENbHBIX HUCTOYHHKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU WM MOXKET OBbITh
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TIPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHUl  HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTb nNpuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUs, 00001Ias
uHMOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJAEpIKAHUS, B TOM
yucie nyOJuYHO MPEICTaBIATh Pe3yJbTaThl MPOSKTHOW MM UCCIEI0BATEIbCKON
NESTEIIbHOCTH, TPU 3TOM TPAMOTHO HCIIOJb30BaTh HW3YYEHHBIM ITOHSITUWHBIN
anmnapar Kypca (U3MKd, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;
IPU BBITIOJIHEHWN YYEOHBIX MPOEKTOB M HWCCIENOBAHUNM (PU3MUYECKHX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU
3aJlayaMu, CJIEIUTh 3a BBIIIOJIHEHHEM IUIaHA JEUCTBUH M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh FPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICMCTBHE, TPOSBISAS  TOTOBHOCTh  pa3peuaTrh
KOH(DITUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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WCIIOJI30BaTh TOHATHS: CHUCTEMa OTCUETa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  jAedopmamms  (ympyras,
MJIacTUYEeCKasi), TPEHHUE, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, IMEeHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO, IIEHTP TAKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOjeOaHWUs W BOJHBI, 3BYK, HH(QPa3ByK U
YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIKAJIAa SJEKTPOMATHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M NATbHO30PKOCTh, CIIEKTPHI MCITyCKAHUS W TIOTJIOMICHUS, ab(da,
0eTa- ¥ raMMa-u3IIy4deHus1, U30TOIIbI, SiFIepHAst SHEPIeTHKA,

pa3nuyarth SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKCHHE, CBOOOJHOE TMajcHuEe Tel,
pPaBHOMEPHOE IBWIKEHHWE TI0 OKPYKHOCTH, B3aMMOJICHCTBHE T, PEAKTHBHOC
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolle U BRIHYK/ICHHBIC KOJICOaHMUs),
pE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTpPaXXEHHE  3ByKa, IPSIMOJMHEHHOE
pacrpocTpaHeHHe, OTpPaXCHHE W TPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTPaKEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCHS CBETa, CCTECTBEHHAs PaTUOAKTHBHOCTh, BO3HHKHOBEHHUE
JUHEHYATOTO CIEKTpa M3IIYYCHHS) MO ONMMCAHHWIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHHUCE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SBJICHUN B OKPYKaIOIIEM
Mupe (B TOM uwnciie (U3UYECKHE SBIICHUS B TPHUPOJE: TPUIUBBEI M OTIHUBHI,
newkeHre 1iaHeT COJHEYHOW CHCTEMBbI, PEAaKTHBHOE JBM)KCHHE IKHBBIX
OpraHu3MOB, BOCIIPHUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCCHHE, CEHCMHUYECKHE
BOJIHBI, ITyHAMH, X0, IIBETa TeJI, ONTHYECKHUE SIBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JNEeWCTBUE BUIUMOTO, YIbTPAhUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIyYCHHH,
CCTECTBEHHBIN PaJIUOAKTHBHBIA (OH, KOCMHUYECKHE Jydd, pPaJHMOAKTHBHOEC
U3ITydCHHE TIPUPOTHBIX MHUHEPAIOB, ACHCTBHE pPAJIMOAKTHBHBIX H3Ty4YEeHUU Ha
OpraHu3M 4YeJIOBEKa), IIPH ITOM IMEPEBOJNTH MPAKTUUSCKYIO 3a7a4y B YUCOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYCCKUE SIBICHHS, HCIOJB3YS
bu3NYecKue BENWYMHBI (CpeHSAsI W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIKCHUH, YCKOPCHHE, IepEMEIEHUE, MTyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO TaJCHHUS,
BEC Tejla, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH,
NMOTCHIIMAIbHAS DHEPTUs Teja, TOMHATOTO HaJI IMOBEPXHOCTHIO  3EMIIH,
MOTCHITMANBHAS DHEPrUsl CXKATOW TMPYKHWHBI, KHHETHUYECKas DSHEPTrHus, IOJHas
MEXaHHUYECKas SHEPIus, IEPHUO U YacToTa KoJeOaHuM, JIMHA BOJIHBI, TPOMKOCTD
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeIbh IMPEJIOMIICHUS CPEIbl), MPHU
OMMHMCAHWH TIPABHJILHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJIH3YEMBIX BEIIMYUH,
o003Ha4YeHUsT M €AUHHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
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CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKu U3yYEeHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEIUINH;

XapaKTEePU30BaTh CBOMCTBA Tel, (M3MYCCKHUE SIBICHHUS M IPOIIECCHI, HCIIOIL3YS
3aKOH COXpaHEHUsl JHEPruH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3axkoHbsl HbIOTOHA,
3aKOH COXPAaHCHHS UMITYJIbCa, 3aKOHBI OTPAKCHHS W TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsSA0BOTO0 W MACCOBOTO YHCEN TPH SICPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATh IPUIUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHM),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBSI3BIBAIOIIHE (DU3HUCCKIE BETMIMHBI: HA OCHOBE
aHaNKM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYUYEHHOTO
3HaYCHUS (PU3NIECKON BEITUIHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PENIUTh TPH TOMOIIH (PU3HYECKHUX
METOJ/IOB, HCIOJNB3ys OINHCAHHE UCCIENOBAaHUS, BBIICISATH MPOBEPSIEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JienaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUH U OTBITOB;
MIPOBOJIUTH OMBITHl MO HAOMIOAEHUIO (U3WYCCKUX SBICHUNH WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HblOTOHA, 3aKOHA COXpAaHEHUSI SHEPIUH,
3aBUCUMOCTh TEpuoJia KOJeOaHWi TPYKUHHOTO MasiTHUKA OT MacChl TIpy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIUTYJbl MaJbIX KOJIeOaHUi,
NPSIMOJIMHEWHOE PACIpPOCTPAHEHHUE CBETA, PA3JIOKEHUE OEoro CBeTa B CHEKTP,
W3yYE€HHE CBOMCTB M300pa)KEHUsI B TUIOCKOM 3€pKalie U CBOWCTB HM300pakKeHUSs
npeaMera B coOuparoileld JiMH3e, HaOJMI0JCHUE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB H3IIYYCHHsI): CAMOCTOSATEIHLHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OTUCHIBAThH XOJ OTMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONIPEACIIss CpeaHee
3HAUCHUE U3MEpSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JINH3BI),
000CHOBBIBaTh BHIOODP crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOOpa);
MPOBOJUTh  HWCCJIENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IMpHU
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PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadaJbHOM CKOpPOCTH, NEepHuoAa KoJeOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETa
OT yrja MNaJeHHs M yria MOpeJoOMJIEHHS OT Yyrjia MaJeHud): IUIaHUPOBATH
UCCIIEJOBAaHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
HOJIyYEHHOM 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B BUAE TaOnULl U TpadUKoB,
JienaTh BBIBOJIBI 0 PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHSs CKOPOCTh U
YCKOpEHHUE Tejla IMpPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHUE CBOOOJHOIO
najeHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHuyeckas paboTa U  MOIIHOCTh, dYacToTa UM Mepuoj  KojeOaHui
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOMparomei
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBINOJIHATH U3MEPEHMS, CIIEAYsI PEII0KEHHON
WHCTPYKIMHM, BBIYHCIATH 3HAYCHHE BEJIMYMHBI M AHAIM3UPOBATH IIOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IJIaHETapHasi MOJENb aTOMa, HYKJIOHHAS! MOJIETb aTOMHOTIO S1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHuA (B TOM 4YHCIE: CIUIOMETp, IATYUKH
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmofb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HE00X0auMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelIeHN y4eOHO-IPAKTUYECKUX 3a/7ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoieHt JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM OKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYILECTBIATh MOMCK HH(popManmu ¢usndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYSl MOUCKOBBIM 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMAlMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;
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UCIIONB30BaTh TMPHU  BBIOJHEHWH YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pu3MdecKkoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECYpChl CETH
WutepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHbIE TIHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COACpKAHUS, MyOIMYHO
NPEACTABIATh PE3YJNbTATHl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITEIBHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBIA OHATUHWHBIN anmapaT U3y4acMoro
paznena (U3MKKM W CONPOBOXAATh BBICTYIUIGHHE TMpE3eHTAIMed ¢ Yy4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
’ KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposBbie)
n/n NPOrpamMmbl Bcero Ogl TPOJIBHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecype
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUpa
bubnunoreka LIOK
- 2 0 0
1.1 Dusuka - HayKa 0 PUPOJC https://m.edso0o.ru/7f416194
bubnuoreka [IOK
2 0 0
12 PHIMHCCKNE BETHIHMHEI https://m.edsoo.ru/7f416194
. bubnunoreka LIOK
2 0 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS https://m.edsoo.rw/7f416194
Hroro no pazneny 6
Pasnen 2. IlepBoHayasibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubnunorexa LIOK
1 0 1
2.1 Crpoenue BemecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 1 bubnmnoreka [JOK
) BelllecTBa https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 1 1
23 ArperaTHble COCTOSIHUS BEIECTBA hitps://m.edsoo.rw/7f416194
Hroro no pazaeny 5
Pa3nea 3. /IBu:xeHue u B3aumMo/jieiicTBue TeJl
but6mmorekxa [IOK
1
3.1 Mexaruueckoe ABmxeHne 3 0 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4 0 1
3.2 Muepuus, macca, mioTHoCTs https://m.edsoo.ru/7f416194
bubnunorexa LIOK
14 1 2
33 Cuna. Buyer e https://m.edsoo.ru/7f416194
Hroro o pasneny 21
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Paszneun 4. /laBjienne TBEPABIX TeJl, )KMJIKOCTEH U ra3oB

41 JaBnenue. llepenaua naBieHus: TBEPAbIMU 3 0 1 bubmmoreka [JOK
) TeJIaMU, )KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubnunorexa LIOK
i Japnenne xuaxocTy > 0 0 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
6 0 1
4.3 ATmoc(hepHoe naieHne https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 | 3 bubmmoreka [JOK
) B HUX TE€JIO https://m.edsoo.ru/7f416194
HWroro 1o paszaeny 21
Paznen S. PaboTa u MOIIHOCTL. JHeEpIrus
bubnuoreka [{OK
>-1 PaGota u MommoCTS 3 0 ! https:/m.edsoo.ru/7f416194
bubnuoreka [{OK
>-2 HpocTsie Mexanu3MEL > 0 ! https:/m.edsoo.ru/7f416194
bubmnoreka IIOK
3.3 Mexanueckas suepris 4 ! 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15
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8 KVIACC

‘ KosnuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
B NMPOrpamMMbl Bcero Ogl TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTte/ibHbIE
padoTbI padoThbI
pecypcsl
Pasgea 1. TeniioBbIe ABJICHUA
1.1 CTpoeHue 1 CBOWCTBA BELIECTBA 7 0 0 Eggj;ﬁfg;gﬁ% 4181ce
bubanoreka [JOK
12 Tennoseie nponeccet 21 ! > https://m.edSO(])_.[ru/7f418lce
HUroro 1o pasaeny 28
Pa3znen 2. DiiekTpuyeckne 1 MAarHMTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 0 1 bubmmoreka [JOK
) HUX B3aMOJEHCTBHE https://m.edsoo.ru/7f4181ce
22 [ToCTOSIHHBII 3JIEKTPUUECKUI TOK 20 1 7 Egggﬁ;fg;ggﬁ 4181 ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 Egggﬁ;fg;ggﬁ 4181 ce
bub OK
2.4 DJIeKTPOMArHUTHAS WHTyKITHSI 4 0 0 h::pgf;;f;;(];[m 764181 ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 14.5
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9 KVIACC

‘ KoaunuecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
° /i IporpaMmMb1 Beero KOﬁHTpOJIbeIe Hpﬁamnqecxne 06pazoBaTEIbHbIE
padoTbI padoThbI pecype
Paznen 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 0 1 bubnunorexa LIOK
) OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
. 20 1 3
12 Bsanmoneiictsue Ten https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1. 10 0 3
3 3aKOHBI COXpaHEHNU https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
bubmnoreka IIOK
. 7 0 3
2.1 Mexanwraecxue KoneGanns https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
. . 8 1 3
22 MexaAmIeckue BONHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE MOJe U bubmuorteka [IOK
3.1 6 0 2
DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 6
Pazgen 4. CBeToBbBIE SIBJIEHUS
bubnunorexa LIOK
. 6 0 2
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA hitps://m.edsoo.ru/7f41ada6
but6mmorekxa [IOK
. 6 0 3
4.2 JIuH3BI ¥ ONTUYECKHE TPUOOPHI https-//m.edsoo.rw/7f41a4a6
bu6nunorexa LIOK
4. 3 0 2
3 Paznosxenue 6enoro cBeta B CIIEKTP hitps://m.cdsoo.ru/7f41a4a6
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Hroro no pasneny

15

Paznen 5. KBanroBble siBJIeHUSA

5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHune aTOMHOTO sipa 6 1 ngg;;fg;gg}é 412426
53 S nepHble peakunu 7 I Egg;?;;;f;igr(j/%f4la4a6
Hroro 1o pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAI0IIM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHHS 9 P bubnuoreka [IOK
' Kypca ¢usnku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xnacce/ [lepsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBO ¢ OrpaHuyYeHHOMI

O0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiecTBo «M3aaTebeTBO

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

7 KITIACC

1.Pabouas mporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusnka. 7 — 9 kiacchl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4. Teperimkun A.B. ®usnka. 7 kinacc. Y4ueOHUK 17151 00111€00pa3oBaTeIbHBIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
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[Ipocsemenune, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. @usuka. 7 — 9xnaccel: yaeOHO-METOAUUECKOTO IOCOOUS
/coct. TuxonoBaE.H. — 2-e u3x.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

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

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. Y4eOHHK AJ1 00111€00pa30BaTENbHBIX
yupexaennit . M.:JIpoda. 2011

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

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

7. AcraxoBa T.B. ®usuka. 7 kiacc. JJaboparopusie padoThl. KOHTpONbHEIE
3aganus. —Caparos:JIuueit, 2014.

8. «KonTponbpHO-n3Meputenbubie MmaTepuansl. Pusnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-meTonuueckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:
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10.A.B. [Tepwimkun ®Ouzuka-8xi 2017 M. Ipoda

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

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

13.B.B. lllaxmatoBa ,O.P. llledep Anarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. ITozoiickuit Coopark Bonpocos u 3agau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9kmnaccel: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

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

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

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

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

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIC

pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.
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7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpONIBHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTposnbHO-u3Mepurtenbubie MmaTepuansl. Ousnka. 7 kinace/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeToau4deckoe mocooue/ A.E. Mapos.-

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

KoHTposbHbIE 1 caMOCTOsATENbHBIE pabOThI 10 GU3MKe. 9 Ki1acc: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomiesa. — M.
HN3natenscTBO «OK3ameny, 2014,

TecTsl o pusnke. 9 kinace: k yueonuky A.B. Ilepsimkuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: U3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCToBbIC 3aManus 71st moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasis: OO0 «Akaaemust
paszButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NUHTEPHET

7 KIIACC

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

2. BuneoonsiThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
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3. Enunas komnekuus uudpoBsix 00pa3oBaTeIbHBIX pECYypcoB. — Pexum

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

4. laTepecHble MaTeprabl K ypoKaM (PU3UKH 110 TeMaM; TECTBI IO TEMaM;
HarJsAHbIe TOcOOUs K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

5. lludposeie 0OpazoBaTeIbHBIC pecypchl. — PexkumM moctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KIIACC

1. bubnamnoteka — Bc€ no npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuaeoonsITsl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

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

4. laTepecHble MaTepUalibl K ypoKaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;

HaTJISITHBIE TTOCOOMS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

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

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas komuiekuus Hu(poBbIX 00pa30BaTebHBIX PECYPCOB. — Pexum

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

3. MHTepecHble MaTepuaibl K ypokaM (U3UKU MO TEMaM; TECTBI IO TeMaM;

HarJIsIHbIE TOcOOMs K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchbl. — Pesxxum mocTyrma:

http://www.openclass.ru

5. DnexktpoHHBIe YueOHUKH TI0 usuke. — Pexxum goctyna: http://www.fizika.ru

6.lucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
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CeteBoe obpaszoBatenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

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

8. denepanbHbIi LIEHTP MHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs10ps» MaTepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu ¢usndeckux o0beKToB. http://physics.nad.ru/

12. ’KuBas puzuka: oOyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uszuka.ru. http:// www.fizika.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 48 ot 23.04.2024
WHnumnaTop cornacoBaHust: YepHarmHa M.A. Inpektop
CornacoBaHune nHnyumnposaHo: 23.04.2024 15:49

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Heprarmka M.A. 23.04.2024 - 15:49
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