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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu mnpenonaBanusi ydeOHoro mnpenMera «@Pusuka», OCHOBHOU
obpazoBarensHoil mporpamMmmbl OOO TI'BOY rtmmuazum Ne 168 IlentpanbHOTO
Cankr-IletepOypra.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYarOIIUXCSl U OpPTaHU3AMI0 H3YYCHUS
(GU3MKKM Ha JESITEIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTh
U3YYCHUsS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHpA, MPEJOCTABISIET HauOojee sSCHbIC
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydyeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HUHTEPIPETHPOBATH  JIaHHBIE U MCIOJIb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJIsl OJIYYEHHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX
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OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3snKu:

e MpuOOpeTEeHNE UHTEPECA U CTPEMIICHUS O0YYAIOIINXCS K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUSA U (HOPMHUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa U3Y4YEHHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (dopMupoBaHHE TMPEACTABICHUH O poiu (U3UKK AN Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MpeICTaBIICHU 0 BO3MO>KHBIX cdepax Oyayuieit
npo(heCcCHOHATIBHON JIESATEIbHOCTH, CBSI3aHHOW C (DPM3MKOW, MOATOTOBKA K
JanbHenIeMy oOy4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHne 3THX 1eIei MporpaMMBbl IO (PU3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOpETEHUE 3HAHUN O TUCKPETHOM CTPOEHHUU BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e MpUOOpPETEHHE YMEHHUM ONUCHIBATh U OOBACHATH (HU3WUYECKHUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA

e OCBOGHHE METOJOB pEIICHUs NPOCTEHIIMX  pacu€THBIX 3adad C
UCIIOJIb30BaHUEM buznueckux Moenei, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUUN HAONIOAATh MPHUPOJHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopatopHble  pabOThl U DKCIEPUMEHTAJIbHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e ocBoeHHE MPUEMOB paboThl ¢ uWHOpMarmendn (GU3NIECKOTO COAepKaAHNUS,
BKJItoUasi MHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHHUAX (DM3HWKH, aHATIU3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITNH;

e 3HAKOMCTBO cO c(epamu npodeccuoHaNbHON NEeITeIHbHOCTH, CBI3aHHBIMU C
(bU3UKOHN, U COBPEMEHHBIMHU TEXHOJIOTHUSIMUA, OCHOBAHHBIMU Ha JIOCTHIKEHUSIX
(bu3YEeCKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOIO OOILErO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemepiii B mporpaMmmMe no (pU3MKe NepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKC.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAaHUA: HAOIOJEHHE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: TPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMsS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.
Cuna Kak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Ipyrux rianerax. Bec tena. HeBecomocts. CrioxkeHne
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYECKOTro JIBHIKEHHUS TeNa.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmronenue siBieHUs HHEPLUH.
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc M0 B3aUMOJACHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpezneneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHMS (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PAaCTsDKEHUS (AeopMalium)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.



5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

HaBnenne. CriocoObl YMEHBIIIEHUS] U YBEJIWYEHUS JaBjieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. [lepemaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napajgokc. Cool1aromuecs: cocyipl. [ napapirdyecKkue MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
BO3yIIHON 000si0uku 3emiu. OmnbiT Toppuuennmu. M3mepenue arMochepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 17151 U13MepeHust aTMOC(HEPHOTO TABJICHHUS.

JlercTBrE KUJKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAIKUBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tema

Y TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCIOBHE IJIaBaHUS TEJI: MJIABAaHUE WJIU TTOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
JKHUIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOLIECH CHUJIbI, JCHUCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YaCTH TeJla U OT TJIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

I A

N

7



[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IppmeHenne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KIIJI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.
Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW HEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.
Jemoncmpayuu.
1. IIpuMepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomul u onvimaol.
1. Onpenenenne padbOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeEJIa IO
TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS pblyara.
N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUHU.

8 KVIACC

Pa3zgeua 6. TeruioBbie sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gactull. BuyTtpeHHsisi sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEH SHEpPruu:
Teronepeaaya u CoBepiieHue padotsl. Bubl Terionepeaadn: TemIonpoBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u koHjaeHcaiusa. Wcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.
3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJIeHUs Ta3a NpH W3MCHEHWH 00hEMa M HArpeBaHUM WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 10 BBIPAIIMBAHUIO KPUCTAIOB TTIOBAPEHHOM COJIM WJIK caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEePaTyphl.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS] TEIJIOOOMEHA TIPH CMEIIMBAHWH XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IIABJICHUS JIb/IA.
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Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosne. MarautHoe mosne 3eMIM M €ro 3HadyeHHWe Il KM3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE ANEKTPUYECKOTO TOKA. [ [puMeHenne aneKTpoMarHuToB
B TEXHHUKE. J[eiICTBME MATHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. Vcrmosip30BaHME  3JEKTPOJABUIaTeledl B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3neKkTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpayuu.

DJeKTpU3aus Tell.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpPOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKYM OCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B JKUJIKOCTH.

11. I'a30BbIU pa3psa.

W X N U AW DN e
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3anMozeiicTBUE IOCTOSSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3I€JICHUs NIOJIIOCOB MarHNTA.
MopaenupoBaHue MarHUTHBIX TOJIEW IIOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb OCTOSHHOIO TOKA.

HccenmenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBEHU.

DIJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHWIO JJIEKTPU3AIMUA TeN HWHAYKIMEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanue neWCTBUS 3JIEKTPUUYECKOTO TOJII Ha MPOBOJHUKU U
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue u peryiupoBaHHie CUJIbl TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYILIErO 4Yepe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COINPOTHUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AJAXW TOMEPEUYHOTO
CEUEHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH TPH TOCIEI0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia Uisi CHJIBI TOKa MPH TMapaieIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YePE3 PE3UCTOP.
OmnpeneneHrne MOIIHOCTH AJICKTPUYECKOTO TOKA, BBIACTSAEMOW Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4epe3 JamIouyKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3ydeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPH UX 00bEINHEHUH
Y Pa3JICJICHNH.

16. MccnenoBanue NENCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3yueHue padoThl 3IEKTPOIBUTaTENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCJIEIOBAHNE W3MEHEHHI 3HAYEHUS W HAINPABICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONIMHEHOe nBrkeHue. (CBoOomHOe
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrus Tea, NOJHATOTO Haj
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.
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Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
oTcu€ra.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux BJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP ABUKEHUH TEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

Omnpenenenne KECTKOCTH TPYKUHBI.
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9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUU TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMusl M BOJIHbI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxaromue — kojeOaHus.  BeIHyXkAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOMCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicOTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmronerre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIeOaHM MOABEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
aneKTpoMarHuTHeIX BOJH. [llkama snekTtpomarHuTHbBIX BOJMH. lcmonp3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3ze. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biin3opykocTs 1 JanbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{uciepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ nyder B paCCEeUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W 0 N U kR WD

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.
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3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOIO JIyda OT yIJia
NaJCHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300paKEHHM C TIOMOIIIBIO COOUPAIOTICH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojenb aroma. Mojgens aroma bopa.
Hcnyckanne u MoromeHne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anlb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiueHus. [lepuoa noxypacnazga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. ecrounuku sneprun CosHIa U 3BE3 .

AnepHas »Hepreruka. J[eMCTBUS paJUOAKTUBHBIX HU3JIYYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTMBHOTO (PoHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOMINI MOTYJIb MIPEIHA3HAYEH IJISl CUCTEMATU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3Y4YEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKe MJis O00ydJaroImuxcs, BBIOPABIINX ATOT
y4eOHBIN MIpeIMeT.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
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METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasd IPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HMCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3mdeckue
ABJICHUSI, TPUMEHSS IIOJy4YEHHBbIE 3HAHHWs, pelmaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOT0, UTO OOYYAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM MpEIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCITI0JIb30BATh HAYYHBIE METOJIbI UCCIIEIOBAaHUS (PU3NMUECKUX SIBIICHUH, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) dopvmupoBaHus  KYJbTYPHI  30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O0OpPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO TPOdECChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOTr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pelleHUs 3aaad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

— OCO3HaHHE TI00ATBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM U IMyTed Ux
peleHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJIOBHSM COLMAJILHON W NPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPHU BBINOJHEHUU HCCIEAOBaHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

— OCOo3HaHue Ae(PHUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JIaCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEWCTBUM C YUYE€TOM BIMSHHMSA Ha OKDPYXKAIOILIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHus mporpamMmbl 1Mo (GU3MKE HA YPOBHE OCHOBHOTO OOIIETro

oOpazoBaHus y oOy4Jaroiierocsi 0yyT chhopMUpPOBaHbI MeTanpeAMeTHbIE Pe3yJbTaThl,
BKJTFOYAFOIITME TT03HABATEILHBIC YHUBEPCAIbHBIC YUeOHBIE JCHCTBYS, KOMMYHUKATHBHBIC
YHUBEpCaIbHBIC YICOHBIC ICHCTBHSI, PETYJIATHBHBIC YHUBEPCATLHBIC yUeOHBIC TCHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue 1eiicTBUA:
BBISIBJISITH U XapaKTEPU30BaATh CYIICCTBEHHBIC MMPU3HAKU OOBEKTOB (SIBIICHHH);
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yCTaHaBIMBaTh CYIIECTBEHHBI TMpHU3HAK KJIAacCU(UKALUKA, OCHOBAaHUS MJis
000OIICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX
U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISAITH TIPUUMHHO-CJIC/ICTBEHHBIC CBS3H MPU MU3yUYeHUU (U3UUECKUX SBJICHUN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKTIOY€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;
CaMOCTOATENILHO BBIOMpaTh CHOCOO perieHust y4dyeOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbosee MOAXOISIIETO C
y4€TOM CaMOCTOSATEIBHO BbIIEICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUSL:

MCIIOJTb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;
IPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY OMbIT, HECJIOXKHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE (PU3UUECKOTO SIBICHMUS;
OLIEHMWBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTH MH(OPMALINIO, TIOTYICHHYIO B XOI€
WCCJICTOBAHMSI MITU SKCTIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST YW BBIBOALI MO pe3yJibTaram
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXHOE JalibHEHIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaKk)K€ BBIJIBUTATh TPEAMOJIOKEHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nundopmanueii:

IPUMEHSATh Pa3IMYHbIe METObl, MHCTPYMEHTBI U 3alpOChl IPU MOUCKE U OTOOpE
uH(OpPMAITUU WIN JAHHBIX C YIETOM MPEIIOKEHHOM yueOHOM PU3nuecKon 3a1auu;
aHAJIM3UpOBaTh, CHUCTEMATHU3UPOBATh W  HWHTEPIPETUPOBATh  HH(OPMAIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpecTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pelllaeMble 3a7aul HECJIOKHBIMU CXEMaMHu, AuarpaMmMaMu, HHON
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJI¢ OOCYXXJIeHHUs y4eOHOTro maTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoT U
IPOEKTOB 3ajlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl M BBICKA3bIBATbH
UJey, HalleJICHHbIE Ha pPEIIEHHE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COTOCTABJIATh CBOU CYXKJICHUSA C CYXACHHSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIMbITa
(3KCTIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
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MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIUBUyaTbHOU PabOThHI
IIPU PEIICHUU KOHKPETHON (PU3NYIECKON MPOOIEMBI;

IIPUHUAMATh LIEJIM COBMECTHOM IEATEIIBHOCTH, OPTaHU30BBIBATH JEUCTBUSA IO €€
JOCTHKEHUIO: PACIPENETATh pPONH, OOCYXKJIaTh NPOLECCHl W  PE3yJIbTaThl
COBMECTHOI pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YIE€HAMUA KOMaH/bI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBEISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYaIUAX, TPEOYIOMUX IS
pereHus GU3NIECKUX 3HAHHM;

OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
MIPUHATHUE PEILICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelIeHUs (PU3NYECKON 3a1aun WK TIaHa
WCCJICIOBAHMS ¢ YUYETOM HMMEIONIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIluy U TIpeajiaraTh IIaH €€ N3MCHCHMUS;
OOBSCHATh TIPUYHMHBI JTOCTHKCHHUS (HEIOCTIIKCHHSI) PE3yJIbTaTOB JESTCIBHOCTH,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh (B TOM 4YHCIE B XOJ BBIMOJIHEHUS
(GU3UYECKOTO HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MCHUBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yiIbTaTa MU U YCIIOBHUSM;

CTaBUTh ce€0s Ha MECTO JIPYyroro 4YeloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

NpU3HaBaTh CBOE TPAaBO HAa OMIMOKY TpH peHieHUH (HU3UYECKUX 3a7ad WIA B
YTBEP)KJICHUSX HA HAYYHBIC TEMBI U TAKOE YK€ MPABO JAPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce nmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XMMHYECKHE SIBJICHUSA, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHUIIBI (PU3UYECKUX BEIMYUH, ATOM, MOJIEKYJIa,
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arperaTHble  COCTOSIHHMSI ~ BemiecTBa  (TBEpAOE, KHUAKOE, Tra3000pazHoe),
MEXaHUYECKOE JBWKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHENHOE),
TPAeKTOpHs, paBHOJACUCTBYIOMIas cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

paznuyaTth sBleHUA (Oud@y3us, TEmIOBOe [BH)KEHHE YacTUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBW)KEHHUE, MHEPIUS, B3aUMOJECICTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpAILEHHs, Iepenada
JaBJICHUs TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, TMPEBpaAlICHUS MEXaHWYECKOM OHHEpruu) MO ONUCAHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HUECcKOoe SIBJICHHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SBICHUU B OKpPYXKaIOLIEM
MUpE, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHKECHUS C
Pa3IMYHBIMHU CKOPOCTSIMU B KMBOM M HEKUBOU MPUPOJIE, JCHCTBUE CUIIBI TPEHUS B
IPUPOAE U TEXHUKE, BIMSHHE aTMOCPEPHOrO JABJICHHS HA KUBOW OPraHU3M,
IUIaBaHUE pPbIO, phIYard B TEJE YEJIOBEKA, IPH 3TOM IMEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B y4€OHYIO, BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBIICHUM;

ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SIBICHUS, HCIOJIb3YS
¢busznueckue BenuuMHBI (Macca, O0OBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJia TSDKECTH, BEC Tenla, cuia
TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BHITAIKMBAIONIAS CHJIA,
MEXaHHUYeCKas padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUUYECKas M TIOTCHIIUAJIbHAS SHEPTHSI ), TIPU
OMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICI UCHOJIb3YEMbIX BEJIMUMH, UX
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUYECKHUE SBJICHHUS U TMPOLIECCHI, UCIOJb3YA
MpaBUJIa CIOKEHUS CUIT (BJIOJIH OJTHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH
ApxuMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXAHUYECKOW DSHEPruu, MPHU HTOM J1aBaTh CIIOBECHYIO
(bOpMyITHMPOBKY 3aKOHA U 3alUCHIBATh €r0 MATEMAaTHUECKOE BHIPAKCHHE,
OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOILIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud MpPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYECKUX II1aroB ¢
ornopoit Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUU, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;
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pemiate pacuéTHble 3a7ayd B 1—2 AeicTBUs, HMCIONB3yd 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHS 3a/ladyd
3aIlMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHE BEIHMUMHBI B (DOPMYIIBI U
IPOBOANUTH PacU€Thl, HAXOAUTh CIIPABOYHBIE JIAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METOJIOB, B OINHCAHUU HCCIEIOBAHUs BBIACIATH MPOBEPSIEMOE MPEANOIOKECHHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTaT, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BHIBOJIBI 110 €70 PE3yIbTaTaM;

IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Tel: (hOpMyTHpPOBaATH IPOBEPSEMbIC IPEANIONI0KEHHS, COOMPATh YCTAHOBKY
U3 TPEIJI0KEHHOTO O0OpyIOBaHUs, 3alMUCHIBATh XOJ OMNbITa M (HOPMYIHpPOBATH
BBIBO/IbI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJa, 00bEMa, CUIIbI
U TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX M LH(PPOBBIX MPHOOPOB,
3aMKMChIBATH TOKA3aHMS TPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEPEHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHH JABUKCHHUS TEJa, CHIIBI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KayecTBa 0OPaOOTKH MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IUIOIIA/IA COTPUKOCHOBEHUS TEJd, CUJIbl YNPYrOCTH OT YUIMHEHUS MPYXKHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM 4YacTH Tejla U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B TUIAHUPOBAHWM Y4€OHOTO HMCCIIEIOBaHUS, COOMPATh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIEAYs IPEI0KEHHOMY IJI1aHy, (PUKCUPOBATH PE3YJIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTHU (PU3MUECKUX BEJIMYUH B BUJIE MPEIJIOKEHHBIX TaOIUI U
rpaduKoB, AeNaTh BBIBOBI MO Pe3ybTaTaM HCCIEAOBAHNUS;

MIPOBOJNTH KOCBEHHBIE M3MEpEHUs (PM3MUECKUX BETMYMH (TJIOTHOCTH BEIIECTBa
KHUJAKOCTA W TBEPIOTO TeNa, CHiIa TPEHHS CKOJBKEHUS, NaBlICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIa, JEUCTBYIOIIAs Ha TOTPYKEHHOE B JKHUIKOCTh TeEJO,
KOA(UIIUEHT MOJE3HOTO ASHCTBHS IPOCTHIX MEXaHU3MOB), CIIEIYS PEI0KEHHON
WHCTPYKIIMU: TPU BBITIOJHEHUN W3MEpPEHUN coOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUEHUE HCKOMOM BETMYUHBI;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;
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yKa3bIBaTh TMPUHIMUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phIUar, MOABUKHBINA
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKHUX SBJIICHUA U HEOOXOIUMBIC
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpUMEPaX) MNPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MpHU OOpalllEHUH C NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTHYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPELE;
OCYILECTBIATh OTOOP MCTOYHMKOB MH(opMmanuu B VIHTEpHETE B COOTBETCTBHUHU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMXCSA 3HAHUM M IIyTEM
CPAaBHEHUSl PA3IUYHBIX MCTOYHUKOB BBLACIATH MH(POPMALHIO, KOTOpas SBISIETCS
POTUBOPEYUBOUN HIIM MOXKET ObITh HEOCTOBEPHOM;
UCIOJIB30BaTh IpPU  BBIIOJHEHUU YYEOHBIX 3aJaHUM  HAYYHO-TIONYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHeT, BiaaeTb NpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHbBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHHUKOB MH(POpMANU (DUIUIECKOTO COJCPKAHMS, B TOM YHUCIE MMyOJIMYHO
JieNaTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WM YYEOHBIX UCCIIEOBAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh HM3YyYCHHBIM IMOHATHIHBIN ammapar Kypca
(U3HUKH, COMPOBOXK/IATH BHICTYIJIEHUE NTPE3CHTALINEH;
IIPU BBITIOJTHEHUH YU4EOHBIX MPOEKTOB U MCCIIEI0BaHUMN pacipeesiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUH C ITOCTaBICHHBIMH 33/1a4aMU, CIEAUTH 32 BBIIOJHEHUEM
IUIaHa JEWCTBUM, aJIEKBAaTHO OIIEHMBATHL COOCTBEHHBIH BKJAJ B JESITEILHOCTH
IpyNIbl, BbICTpaWBaTh KOMMYHHUKATHUBHOE B3aUMOJICMCTBUE, YUWUTHIBAsE MHEHUE
OKPY/KAOLIUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:
MCIIOJIb30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHNE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(dHbIE Tena,
HACBIICHHBIM W HEHACBILIEHHBIM I1ap, BJIAXKHOCTb BO31yXa, TeEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsil,
AIEKTPUYECKOE IT0JI€, TPOBOAHUKH U JHUDJIEKTPUKH, TTOCTOSIHHBIM JJIEKTPUYECKUN
TOK, MAarHUTHOE MOJIE;
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pasnuyarh SIBJICHUS (TEILUIOBOE PAaCIIMPEHHE M C)KaThe, TEIUIONEepeaaya, TerIoBoe
paBHOBECHE, CMayuMBaHWE, KAaNWUISPHBIC SBJICHUS, HCHApEeHHE, KOHJEHCAlWs,
IUIaBJICHUE, KpUCTa/M3anus  (OTBEpJAEBAaHME), KHUIIEHHE, Tellonepenaya
(TEnIonpOBOJHOCTh, KOHBEKIUS, U3IIyUEHHUE), dJIEKTPU3ALMS TE, B3aUMOICHCTBUE
3apsAI0B, JEUCTBHS MNIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE
MarHuTOB, EHCTBHE MAarHUTHOTO MOJISl HA POBOJHMK C TOKOM, 3JIEKTPOMAarHUTHast
WHAYKIUS) MO ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKpYXarollem
MUpE, B TOM YHucCIie (PU3HUECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KaNMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpHUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoOc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJII0COB, pOJib MATHUTHOIO MMOJIS JUIS KU3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPHU 3TOM IIEPEBOJUTH MPAKTUYECKYIO 33]1a4y B y4eOHY1O,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK ) PUBHUECKUX SBJICHUI;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HCIHOJIb3YS
(duznyeckue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMUECTBO TEIUIOTHI,
ylIelbHAs TEIUIOEMKOCTh BEIIECTBA, YZAEJbHAS TEIUIOTA IUIABJICHHUS, YJEIbHAs
TEIJI0Ta MapooOpa3oBaHMsl, yIAelbHas TEIJIOTa CTOpPaHUs TOIUIMBA, KOA(P(UIIMEHT
MOJIE3HOTO JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXXKHOCTh BO3/yXa,
IIEKTPUYECKUI 3apsj, CHJIa TOKAa, AJIEKTPUYECKOE HAINPSIKEHUE, CONMPOTUBICHUE
IPOBOJHMKA, YJEJIbHOE CONPOTHUBIIEHUE BEUIECTBA, pabdoTa M MOUIHOCTh
AJIEKTPUYECKOTO TOKA), MPU ONMMCAHNUHU MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€JUHULBI (PU3NYECKUX BEJIUYUH,
HaxXoJUTh (OPMYJbl, CBA3BIBAIOLIME aHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH,
XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HUCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS BELIECTBA,
NPUHIMI CYNEepPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsnaa, 3akoH OMa Ju1s yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEeHUs
SHEPrUH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBAThH €T0
MaTEMaTU4YECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYalUH IPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISITD
NPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 1—2 TOTMYECKUX IIAroB C
Ormopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

25



pemiath pacu€THble 3aJayd B 2—3 AEHCTBUS, MCIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHANIM3a YCIOBHUS 3a/Jayu
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK IAHHBIX JIJISl pELICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (QOpPMYJIbl, HEOOXOIUMBIE Il €€ pEeUIeHUs,, MPOBOJIUTH
pacuéTbl M CpaBHUBAThb IOJYYEHHOE 3HAY€HUE (PU3NYECKOW BEIUYMHBI C
W3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, MWCIOJb3ysl OINHMCAHWE MCCIENOBAHUS, BBIACIATH IPOBEPSEMOE
IIPEAIIOJIOKEHNE, OLEHUBATh IPABWIBHOCTD MOPAAKA MPOBEACHUS HCCICI0BAHU,
JIeNaTh BBIBOJBI,

IPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeN (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemImepaTypbl, CKOPOCTH IIpOLlEcCa OCTBHIBAHWS M HarpeBaHUs IpH
U3IYyYEHUH OT I[BE€Ta M3JIydarolled (MOIJIOMaroleil) NOBEpXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJIKOCTH M IUIOIIAAM €€ IMOBEPXHOCTH,
AIEKTPU3ALMUs TEJI U B3aHUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJECHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3allMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHASL MarHUTHOTO IOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEPSEMBbIE
NPEANoJOKEHUsA, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pydoBaHUs,
OMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAJKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUsI C MCIOJb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaTbl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOM (PU3UUECKON BETUUYUHBI OT IPYroi
C UCITOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTB COIIPOTUBIIEHUS IPOBOAHUKA
OT €ro JJIMHBI, IUIOIIAJN IONEPEYHOIO CEYEHUS U YAEIBHOIO CONPOTHBIICHUS
BEILECTBA TPOBOJIHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMIPSKEHUS Ha
MIPOBOJHUKE, UCCIEOOBAHUE ITOCIEAOBATENBHOTO U MAPAIUIENBHOTO COEIMHEHHN
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY W BBINOIHAThH
U3MEpEHUs], Cleaysd NpeUIoKEHHOMY IUlaHy, (UKCUpPOBAaTh  PE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TpaduKOB, JAeIaTh BBIBOJBI IO
pe3yJibTaTam UCCIEN0BaHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIMUYUH (YIeIbHas TEIIOEMKOCTh
BEILECTBA, COMPOTHUBIICHHE MPOBOAHUKA, padOTa M MOILIHOCTb 3JIEKTPUUYECKOTO
TOKA): IUIAHUPOBATh HW3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
clielysl IPea0KEHHON NHCTPYKIIUH, U BBIYUCIATh 3HAYEHUE BEJTUUYHHBL

26



coOmoaTh mpaBujia TEXHUKH Oe30MacHocTH mpu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPON HAa UX ONHUCAHMS (B TOM YHUCIE: CUCTEMa OTOIUIEHHUS JJOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETpP, BOJIBTMETP, CUETUMK AIIEKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, IIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SBICHUN U
Heo0XouMble (PU3NUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA U M3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETpP, JIBUrareib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUUYECKUX LENell ¢ MOClIeJOBaTeIbHbIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

IPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KW3HMU JJIA OOECIeyeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATh MOUCK MH(pOpMaIMK (pu3nyeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEKOIIMXCA 3HAHUM U MyTEM CPaBHEHUS JOIOJHHUTEIBHBIX HCTOYHHKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJI30BaTh TPHU BBIIOJHEHUH YYE€OHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE NMHUCbMEHHBIE U KPATKUE YCTHbIE COOOLIEHUs, 00001as
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEPKaHMSs, B TOM YHCIIE
nyOJMYHO TIPEACTABIATH PE3yJbTaThl MPOEKTHOM WM HCCIIE0BATEIBCKON
NEATEIBHOCTH, TP 3TOM TI'PaMOTHO HCIIOIb30BaTh HW3YyYECHHBIM NOHATUHWHBIN
anmnapar Kypca GU3MKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUM (PU3MUECKUX MPOLECCOB
pacrnpenenaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 33Jja4aMH,
CIIEIUTh 32 BBINOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTHPOBATH €ro, aJI€KBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JCSATENBHOCTb TPYMIMbl, BBICTPAUBATDH
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, MpOSBISA  TOTOBHOCTh  pa3pellarh
KOH(JIUKTHI.
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K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
UCIIOJIB30BaTh IMOHATHUS: CHUCTEMa OTCUETA, MaTepuaibHas TOYKa, TPAECKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  Aepopmanuss  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Kku, UEHTP TAKECTH, A0CONOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HHPPa3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, LIKaja 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPHl UCIYCKAaHHS W NOIJIOUIEHMs, aibda,
OeTa- 1 raMMa-u3JIy4eHUsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;
pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE IaJeHUe Tell,
PAaBHOMEPHOE [JBHKEHHE II0 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTHBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXarolMe U BBIHYXACHHbIE KOJIeOaH s),
pPE30HAHC,  BOJHOBOE  JBW)KECHHME, OTPAXXEHUE  3BYyKa, IPSAMOJIMHENHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETAa B CIIEKTP U CIOKEHUE CHEKTPAJIbHBIX
LBETOB, JUCIEPCHS CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYATOro CHEKTpa M3JIy4EeHHMs) IO ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHUE U3YUECHHBIX (PU3NUECKUX SABICHHUM B OKPYKAIOLIEM MHUPE
(B TOM yucie (u3NYeCKue SIBICHHUS B MPUPOJIE: MPUIUBBI U OTJIMBBI, JTBUKEHHUE
wiaHeT COJMHEYHON CHCTEMBI, PEAaKTHUBHOE JABWKEHUE JMKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHaAMH,
9X0, LBETAa TeJl, ONTUYECKUE SIBICHHUS B MPUPOJE, OUOJOTHYECKOE JAEHCTBUE
BUJIUMOTO, YyJIbTPa(UOIETOBOIO U PEHTTC€HOBCKOTO H3JTYyYEHUW, €CTECTBEHHBIN
pasoaKTUBHBIN OH, KOCMUYECKHE JTyUHd, PATUOAKTUBHOE U3ITyUYE€HUE TPUPOIHBIX
MUHEPAJOB, ACHCTBUE PaJUOAKTUBHBIX M3JIyYEHUI HA OPraHU3M 4YEJIOBEKa), MPU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBLACIATH CYLIECTBEHHbIE
CBOICTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;
ONMKCHIBATh M3YYECHHbIC CBOWCTBA Tel M (PU3MYECKUE SIBICHUS, HCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILLEHUE, TYyTh, YIJIOBas CKOPOCTH,
CHUJI1a TPEHUSI, CUJIa YIPYTOCTH, CHJIA TSKECTH, yCKOPEHUE CBOOOIHOIO MaIeHUs, BEC
Teaa, UMITYJIbC Tella, WMIYJIbC CHJIbI, MeXaHudeckas paboTa M MOIIHOCTD,
NOTEHIMAJIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHIMAIbHASL HEPrUsl CHKATOW IMPYKUHbI, KUHETUYECKAsl SHEPIus, MOJHas
MEXaHUYEeCKasl PHEPIusi, MEPHOJ U YacTOTa KoJeOaHUid, AJTMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTejb IPEIOMIICHUS CPEAbl), MpU
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ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJB3YEMBIX BEIMYUH,
00O3HAUYEHUS W €OUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BETMYHUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
3aKOH COXpaHEHMs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYTIEPIO3HIINU CHII, IPUHIUI OTHOCUTENBbHOCTH [ anunes, 3akonsl HpioTOHA, 3aK0H
COXPAaHEHHUS HUMITYJIbCA, 3aKOHbl OTPAXEHHS M TIPEIOMIIEHHUS CBETa, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTUYECKOE
BBIpXCHHE,

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCIIE M B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTHPOBAHHOIO  XapakKTepa: BbIABIATh MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTHh O0BCHEHUE U3 2—3 JIOTMYECKUX IIAroB C ONOPOM Ha
2—-3 W3YYCHHBIX CBONCTBAa (PU3MYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pemath pacy€THble 3aJaud (ONMUPAOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEOCTAIOLINE
WIM U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS
peleHusi, MPOBOAUTH pPACUEThl M OICHWBATH PEATHUCTUYHOCTh TMOJYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUINUECKUX
METOJIOB, HCHOJb3ysl ONHCAHWE WCCJIENOBaHUS, BBIIEISATh IPOBEPSEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHMs SHEPTHUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3IoKeHHe OeJoro cBeTa B CIIEKT,
U3y4E€HHUE CBOMCTB M300pa)Ke€HHsI B IUIOCKOM 3€pKalie M CBOICTB H300pa>KeHUS
npeaMeTa B coOuparoliei JinH3e, HaOoJeH!e CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3JIy4YEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
00Opy/IOBaHUs, OMUCHIBATH XOJ OIBITA W €ro pe3ylbTaThl, (opMyTHUpOBaTH
BBIBO/IbI;

IPOBOANUTH MIPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEALIsisi CpeaHee
3HaYeHHE H3MepseMOil BenuuuHbI ((POKycHOE paccTosiHHEe cOOMparolieil JTUH3BI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUs (M3MEPUTEIBLHOTO MTPUOOPA);
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IPOBOJUTH UCCIIEOBAHHIE 3aBUCUMOCTEN (PU3NUECKUX BETMUMH C UCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN (3aBUCUMOCTb IMYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JIBUKCHUM ©0€3 HadalbHOM CKOPOCTH, TNEepuoAa KoyieOaHUl MaTeMaTH4eCKOTro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KE€HHUS CBETA OT yIJia MaJeHusl u
yria TpeJoMJIeHHs OT yria TMaJieHus): IUIAaHUpOBaTh  KCCIIEIOBAHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PpE3yNbTAThl IMOJIYYECHHOM
3aBHCUMOCTH (DU3HUECKUX BEIMYUH B BUJI€ TaOIHUI] U TpaQUKOB, AENIaTh BHIBOABI 10
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUS] (PU3NYECKUX BEIMYUH (CPENHSASI CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHUE CBOOOJHOIO
NaJCHUS, )KECTKOCTD MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa W MOIIHOCTh, YacTOTa W TEPHOA KOJECOAHW MaTeMaTH4YeCKOro U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla COOMparoIie JIMH3bI, paIuOaKTUBHbBIN
¢GoH): MIaHUPOBATh H3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBITIOJTHATH U3MEPEHUs, CIEAYS MPEI0KECHHON HHCTPYKITNH, BEIYUCIISATH 3HAUCHNE
BEJIMYMHB M aHAJIM3MPOBATh IOMYyYEHHBIC pE3yNbTaThl C Y4YETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

coOnoaTh MpaBuia TEXHUKH Oe30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (DU3MUECKHX MOJENEH: MaTepralibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJ0, TOYCYHBIM UCTOYHUK CBETA, JIyd, TOHKas JIMH3Q,
MJIaHeTapHasi MOJIE b aTOMa, HYKJIOHHAs! MOJIeJThb aTOMHOTO SIJIpa;
XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOMl Ha MX omMcaHus (B TOM YHUCIE: CHHIOMETP, AATYUKU
MOJIOKEHUSI, PACCTOSHUS H YCKOPEHHs, paKeTa, 53XOJIOT, OYKH, MEepPHUCKOII,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), UCTIob3ysl 3HaHUsI O CBOMCTBAX (PU3UUYECKUX SIBIICHUN U HEOOXOIUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl W CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMYECKUX TIPOIECCOB TIpH
pelieHnr y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTHH3E;

MPUBOAUTHh TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCTIONBb30BaHUsl (DU3MYECKUX 3HAHWW B TOBCETHEBHOW JKM3HM JIJISI OOECTICUCHUs
0e30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM D3KOJOTHYECKOTO TIOBEICHHUS B
OKpYXKaroLIEN Cpeie;

OCYILIECTBIATh MOMCK HH(pOpManmu ¢uszndeckoro conepxkanus B HHTepHere,
CaMOCTOATENBHO (HOPMYITUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
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JIOCTOBEPHOCTH TOJIYy4€HHON HMH(OpMAIMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3aJaHUM  HAay4YHO-TIOMYJISIPHYIO
JAUTepaTypy (pU3MUECKOro COAEp KaHUs, CIPaBOYHBbIE MaTEpUaibl, PECYPChl CETU
WuTepHer, BnageTy NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UH(POpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJEpKaHUs, IMyOJINIHO
IIPEACTABIATH PE3YJIBTATHI IPOEKTHON WIIA UCCIIEI0BATEIBCKOMN NESTEIBHOCTH, IIPU
TOM TIPAaMOTHO HCIIOJIb30BaTh H3YyYECHHBIM MOHATUHHBIM alapar H3y4aemMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE TMPE3CHTAME C y4ETOM
OCOOEHHOCTEN ayITUTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne (undposBbie)
HaunmenoBanmue Pa3aeioB H TEM IPOrpaMmMmabl K()]-[Tpo,m,}[],[e HpaKTI/I'{eCKI/Ie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETITIHHbL https://m.edso00.ru/7f416194
bu6 K
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 htilpsj?;l;?::jigr(j 17§416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpoerHe petectsa https://m.eds00.ru/7f416194
59 JIBr>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubnuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 ATrperatHble COCTO eIrecTBa 2
TperatHet TOHIVT BEMECTE https://m.eds00.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUUeCKOE OBUKEHUE 3 bubnorexa [IOK

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

bubmuorexa [JOK

3.2 HHepuus, Macca, IwoTHOCT 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

3.3 Cuma. Bupt cun 14 2 https://m.edsoo.ru/7f416194

Wroro no pazueny 21

Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B

41 Hasnenue. [lepenaya gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK

' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194

bubmuorexa [JOK

4.2 Hlapietine KuakocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

43 ATMOCHEPHOS AaBICHHC 6 https://m.edso0.ru/7f416194

44 JlelicTBuE ®UJKOCTHU U Ta3a HA MOTPYKEHHOE B 7 3 bubnuoteka [JOK

' HUX TEI0 https://m.edsoo.ru/7f416194

Hroro no paszneny 21

Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK

>1 PaGora n MosocTs 3 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK

52 Hpoctbie MexamH3MEI > ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK

53 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194

Hroro no paszneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpousbnsbie | [Ipakrnyeckue
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoze. AsneHus 1
PUPOIBI
2 ®dusndecKue SABICHUS 1
3 dusnyecKue BeTUIHHBI U UX 1
HU3MEPECHHUE
VYpok-uccienoanue "M3mepenue
4 TEeMIIepaTypbl IIPHU ITOMOIIH 1 1
JKUJIKOCTHOTO TEPMOMETpA U JaTUHUKa
TeMneparypol"
MeToabl Hay4YHOTO MTO3HAHMSL.
5 Onucanue pU3NUECKUX SBICHUH C 1 bubmmorera LOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
Ypok-uccnenosanue "IIposepka
6 TUIIOTE3bI: JAIbHOCTH MOJIETA IIapUKa, 1 1
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
OoJtbIrie, yeM OOoJIbIIe BHICOTA ITycKa"
Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff09fe0a
BEILECTBA
bu6nunorexa LIOK
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1

https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OIbITHI 110

9 HaOJIOJICHUIO TEIIJIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUN
1 Bo1bI. O00O0IIEHHE 110 pa3ieny bubnmnoreka HOK
«lIepBoHauanbHbIE CBEAECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHM BEIIIECTBAY
MexaHnueckoe IBUKEHHE.
12 PaBHomepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubnuoreka [IOK
13 Ckopocts. EquauIe! ckopoctu
p . . p https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHH ABIKEHUSA bubmorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — Mepa HHEPTHOCTH bubmuoreka [IOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Maccel u bu6nmorexa [IOK
o0BbeMa TeJjia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemrenne 3ana4 o teme "IIOTHOCTH but6mmorekxa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3auMoencTBus Ten. Cuia ynpyrocrH.

3akoH ['yka
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JlabopaTtopnast pabora «3yuenue
3aBUCUMOCTH PaCTIKCHHS

20
(meopmanuu) Ipy>KUHBI OT
MIPUIOKEHHOM CHUITBD»

21 SBnenue Tarorenus. Cuia TsHKECTH
CBs13b MEXly CUJION TSKECTH U Maccou

22 tena. Bec Tena. Pemenne 3amad mo reme bubmmorexa LIOK
o~ P A https://m.edsoo.ru/ff0a1778

Cuiia Tsxectu

93 Cuna TsDKeCTH Ha IPYTuX IUIaHeTax. bubnnorexa [JOK
Pu3nyecKue XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka [IOK

24 N3mepenne cuit. JluHamMmomeT

P A P https://m.edsoo.ru/ff0al8cc
bubmuoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoskeHue ABYX CHJI, HAIIPaBJIEHHBIX I10
26 OJTHOM TI siMO;IIX PaBHo eﬁPCTB ast bubmmorexa [TOK
g P ' A yiom https://m.edsoo.ru/ff0ala70
in

7 Pemenue 3agad mo reme
"PaBHonelicTBytomas cui'"

08 Cuua TpeHus u e€ Buapl. TpeHue B bubnnorexa [JOK
[IPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS bu6muoreka [JOK
OT CWJIBI IaBJICHUS U XapaKrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHne

PaBHOJICUCTBYIOIIEH CUIIBI
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Pemenue 3agau mo remam: «Bec Tenay,

31 «I"padrueckoe n300paKeHUE CHI» bubmmorexa [JOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOACHCTBYOIIAS CHUIT»
KonTtponbnas pabora no Temam:
«MexaHnnueckoe JABKeHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe N300pakeHUE CHIIY,
«Cusb»
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubmmoreka [JOK
YBEJIUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTH JaBJICHUS bubnnoreka [JOK
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIIAMU, bubnnoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XUIKOCTH U rase, bubmmoteka IIOK
BBI3BAaHHOE JICHCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapineHue B bubmmoteka IIOK
JKUJIKOCTH U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmunoreka IIOK
38 CooOmaromuecs COCYIbI
ot ya https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc Bubmmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBON KUIKOCTHBII
Hacoc
41 ATMocdepa 3emMiu U IPUUYHUHBI €€ bu6muoreka [IOK

CYILECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

42 B LA
e BO3AyXa. ATMOCHEPHOS AABICHHC https://m.edsoo.ru/ff0a2b5a
43 H3mepeHune atMoCchepHOro AaBIICHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTh aTMOC(HEPHOTO JaBICHUS bubmmoreka [JOK
OT BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. Atmocdepnoe bubnnorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3amau mo teme "
ATtmochepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY)KEHHOE B HUX TEJIO0. ApXHUMeI0Ba bubmmorexa [JOK
124 $OP s https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabota «Onpenenenue
48 BLITaJl'IjKI/IBzI-O epITI CHUJIBI eI7II)CTzll3 110117 Bubnmorexa [IOK
B » yrom https://m.edsoo.ru/ff0a33fc
HAa TeJOo, MOTPYKEHHOE B KHUIAKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tella bu6anoreka LIOK
B BOJI€ OT 00bEMa MOTPYKEHHON B https://m.edsoo.ru/ff0a3514
KUAKOCTh YaCTH Tea
but6mmorekxa [IOK
50 II
FlaBarHe Tel https://m.edsoo.ru/ff0a3a96
JlaGopartopHas paboTa
51 "KoHCcTpynpoBaHue apeomMeTpa Win

KOHCTPYUPOBAHUE JIOJIKH U
onpejeneHue e€ rpy30no bEMHOCTH"
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenne 3aja4d 110 TCMaM: «IlmaBanue

bubnunorexa LIOK

52 cynoB. Bo3gyxomnasanuey, «JlaBienue
e aé e, ]l https://m.eds00.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTCH U Ta30B»
KonTtponpHast pabora o Teme
53 «/laBneHue TBEpPABIX TN, KUIAKOCTEH U
ra3oB»
bubnunoreka LIOK
54 Mexanunyeckas padbora
P https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
55 MoriiHocTh. EAUHHUIIEI MOIITHOCTH
Hl P Hl https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU MPH MOABEME 1
o jectauie"
57 IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pluare
Peruaru B TexHuke, OBITY U TIPUPOJIE.
58 JIaGoparopHag pabora «/ccnenoBanue 0.5 bubmorexa HOK
P . PHAAD ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
59 Pemenne 3a1a4 1mo TemMe «Y CIIOBUSA bu6nmorexa LIOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTBust
Mexanuzma. Jlaboparopnas pabota
60 . 0.5
«3mepenune KII/] HaknoHHOM
IIJIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bubnunorexa LIOK
MoiHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas bu6muoreka [IOK

1 MOTCHIUAJIbHAA SHECPIrus

https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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63 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrepuMEHTAJILHOE OIIPEIEIIEHNE
64 W3MEHEHUSI KUHETUYECKON U
MOTEHUMATBHON SHEPTUU NPU
CKATBbIBAHMM TeJIa 10 HAKJIOHHOU

miockocty"

65 KonTtponpsHas pabora no teme «Pabora
¥ MOIITHOCTb. DHEPTH»

66 PesepsHblii ypok. Pabora ¢ Tekctamu

o teme "MexaHnyeckoe IBIKeHUe"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

PesepBHblii ypok. PaboTa ¢ Tekctamu
67 no teMe "JlaBneHue TBEPABIX Te,
SKUIKOCTEHN U ra3oB"

bubnuoreka [IOK
https://m.edsoo.ru/ffOa4ffe

PesepBHblit ypok. PaboTa ¢ Tekctamu
68 no Teme "Padota. MoiHOCTb.

Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

40



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

dusuka: 7-i kiacc: 0a30BbIM YpOoBeHb: yueOHHUK, 7 kiacc/ [lepwimkun .M.,

NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienney;

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dusuka: 7-i kinacc: 0a30BbIM YypoBeHb: yueOHUK, 7 kiacc/ Ileppimkun .M.,

NanoB A.U., AkiinonepHoe obmectBo «M3marensctBo «IIpocBemienney;

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru,

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/

https://uchi.ru

http://school-collection.edu.ru
http://www.math.ru

http://wmolow.edu.ru

https://viddeouroki.net
https://interneturok.ru/article/uroki-matematiki
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