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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (Qu3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOM MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYaroIIMXCS M OPraHu3alui0 HU3yYeHUS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3y4eHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COIACP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO y4eOHOMY MPEIMETY.

®du3urka SIBISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIsieT Hauboliee sICHbIE
00OpasIlpl MPUMEHEHHS] HAYYHOTO METOJa TIO3HAHMsI, TO €CTh CI0Cc0o0a MOTydCHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINoJiaracT OBJAJCHHE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATD SBJICHUS;

e OICHHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOIr'0o MCCJICAOBAHMAA,

e MHTCPIPCTHUPOBATDH JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC
JA0Ka3aTcJIbCTBA JJIA ITOJTYUCHHUSA BBIBOJOB.
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[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenumuu mnpenonaBanus ydeOHoro mnpenvera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOTPAMMBI, YTBEPXKIAEHHONW pEIICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:

e TMpHOOpEeTEeHHE HUHTEpeca U CTPEeMJICHHS OOydYaloluXCs K HaydHOMY

W3YYEHHUIO TPUPOABI, PAa3BUTHE HX HWHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCIIE0BATEIBCKOTO OTHOWIEHUS K OKPYKAOIIUM SIBJIICHUSIM;

e (popMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepUU U (PyHIaMEHTAIIbHBIX 3aKOHOB (DM3HKU;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHEC  TPEACTABICHUA O  BO3MOXHBIX  cdepax  Oymymei
poheCCUOHAIBHON JICSITSIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 9TOM HaIPaBJICHUMU.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:
e TPHOOpETEHWE 3HAHWUH O JUCKPETHOM CTPOCHHWU  BEHIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKMX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

e TMpuoOpeTeHNe YMEHUI OMHUCHIBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

e OCBOCHME METOJOB pEIICHUS MPOCTEUIINX PACUETHBIX 3aJ]ad C
UCIIOJIb30BaHUEM buznuecKux MOJIENEH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCIEPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;
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e OCBOEHHE NPUEMOB paboThl ¢ MHPOpMaIUel (PU3NIECKOTO COAEPIKAHUA,
BKJItOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIN3 U
KPUTUYECKOE OLIEHUBaHKe WH(POPMAIINY;

e 3HAKOMCTBO cO cepamu MPoPECCUOHATBHON NEeITeIbHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTI)KEHUSX (PU3MYCCKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HE/IEIIO).

[Ipensiaraemelii B mporpaMMe no (u3HKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
71a00paTOPHBIX pPabOT U OMNBITOB C Y4ETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHM, MpenJaraéMblX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOI'0 dK3aMeHa 110 (PU3HKE.
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COJEPKXAHUE OBYUYEHUA

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

dusuka — Hayka O mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuOopsl. [lorpemnocTs u3mepennii. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, OOBICHEHUE
HabogaeMoro aByieHus. Onurcanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. @uznyeckue npuOOphl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimol.
1. OmpeneneHue NEHbI IeEHUs IKaIbl U3MEPUTEIBHOTO Tprbdopa.

2. H3mepenue paccTosTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IlpoBeneHue uccienoBaHus IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
iapuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBumxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHUE.
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ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBaMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. Ha6J'IIOI[CHI/Ie HBJ’ICHHﬁ, O6’E>HCH5HOHII/IXC$I IMPUTAKCHUCM NI
OTTAJIKMBAHHUEM HaCTHI BEIICCTBA.

Jlabopamopnwie pabomul u onvimaul.
1. OueHka JuamMeTrpa aroMa METOJOM DpsoB (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUSL.

SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NPUYHHA
W3MEHEHUsI CKOPOCTH JBWKEHMs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuiia Kak XxapakTepucThka B3auMmozeicTBus Tei. Cuila ynpyroctd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHme MexaHHMUeCKOTO JIBIKCHUS Tea.

2. M3MepeHue CKOpoCTH MPSMOJMHENHOTO ABUKCHUS.

3. HaOmronenue siBlIeHUS HHEPIIUH.
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4.

5.

6.

HabGnronenne n3MeHeHnsi CKOPOCTH MPY B3aUMOJICUCTBUH TEJL.
CpaBHEHHME Macc MO B3aUMOJICHCTBUIO TEIL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaul.

1.

OHpC,ZICJIGHI/IG CKOpPOCTH PABHOMCPHOI'O ABUKCHUS (HlapI/IKa B KUIKOCTH,
MOJCJIHU JICKTPHUICCKOIO ABTOMOOMJISI U TaK J:[aﬂee).

OmnpeneneHue CpeHEH CKOPOCTH CKOJIBKECHHS OpycKa WM IIapuKa IIo
HAKJIOHHOU ITJIOCKOCTH.

OnpeneneHHe IIJIOTHOCTHU TBépI[OF O TCJ1a.

OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKEHUs (AedopMaiinn)
NPYKUHBI OT TPUIOKEHHON CHJIBI.

OMNBITBEI, TEMOHCTPUPYIONTUE 3aBUCHMOCTh CHJIBI TPCHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TiyOWHBI. ['mapocTtaTudeckuii
napajaokc. Coobmraroniyecs: cocysl. [ mupaBnudecKue MeXaHUu3MBbl.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHON o0onouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHHUS OT BBICOTHI HAaJl YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.

1.

3aBUCHMOCTbD JABJICHHS Ta3a OT TEMIIEPaTypPhI.
[Tepenaua naBiaeHUS KUIKOCTHIO U Ta30M.
Coobmiaroiuyecst COCy/Ibl.

I'mppasinueckuil mpecc.
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[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCHUMOCTH BI)ITaJIKI/IBaI-OHleﬁ CHJIBI OT 00BEMa HOpr}KéHHOﬁ HJaCTH TCJ1a
" IINIOTHOCTH ) XNIAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOW KUIKOCTH.

YcnoBue ninaBaHus TEJ: IIJIaBaHUE WA IMOTPYKCHHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIIICHUS MJIOTHOCTEH Teaa U KHUIOKOCTH.

Jlabopamopnwie pabomul u onvimaol.

1.

I/ICCHGI[OBaHI/IC 3aBHCHMMOCTH BCCa TCJia B BOJC OT 00BEMa HOI‘pY)KéHHOfI B
KHUIKOCTh 4aCTH TEJIa.

OnpeneneHue  BBITAJKUBAIOMIEH  CUJbL, JEHUCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEUCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT 00bEMA NOTPYKEHHOMN B )KUIKOCTb
YacTH TeJIa ¥ OT IFIOTHOCTHU KUAKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKM U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumeHeHne npaBusa paBHOBECHs pbldara K 0J10Ky. «30510To€
npaBuio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.
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1. Omnpenenenue paboThl CUJIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TEJa I10
TOPU30HTAJIBbHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPTHH.

Pa3zneua 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJEKYISPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHSI
yacTull. BHyTpeHHsiss 3Heprus. CrocoObl H3MEHEHHS BHYTPEHHEH DJHEpPruu:
TEeIUIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonNpoOBOAHOCTD,
KOHBEKLMS, U3Ty4YEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHe TerwioBoro Oananca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JIABJICHHSI.

BrnaxHocTts BO31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUSI.

2. Habmonenue nuddysun.
3. HaOmronenue sBieHu cMauyMBaHus U KaWJUSIPHBIX SBJICHUH.

4. HalOmroneHue TemIoBOro paciupeHus TEl.
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9.

N3meHeHue HaBJICHUA Ta3a IIpyU U3MCHCHHU 00BEMa U Harp€BaHuu HJIA
OXJIaAXACHHNU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.
Bunae! Tenonepenayn.
OxJaXkJieHue Ipu COBEPIICHUHN pabOTHI.

HaneBaHHe IIpu COBCPUICHNUHN pa6OTLI BHCIIHHUMMU CHUJIaMMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. Ha6JHOII€HI/I€ KHUIICHUA.

12. HabnrogeHue mocTosiHCTBa TEMIIEPATYPhI MTPH TIIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEICH.

Jlabopamopuvie pabomul u onvimol.

1.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OMnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA WIIM Caxapa.

OnpITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEII.

Omnpenenenue AaBiIeHUS BO3AyXa B Oa/IOHE IINPHULA.

OnbIThl, AEMOHCTPUPYIOUIUME 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaGntogenne wu3MeHeHMs] BHYTPEHHEH »JHEpruM Tela B pe3yJbTaTe
TeIUIonepeaay ¥ paboThl BHEIIHUX CHJL.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropsiueu BOJIBI.

OnpeneneHI/Ie KOJIM4YCCTBa TCIIIIOTHI, MOJIYYCHHOTO BOI[Oﬁ IIpu
TEIIOOOMEHE C Harp€TbiM MCTAJINIMYCCKUM LMUJINHAPOM.
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10. OnpeneneHre yaeabHON TEITOEMKOCTH BEIIECTBA.
11. MccnenoBanue mpoiiecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.
13. OnpeniesieHne yAeIbHON TeIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYEeCKuX 3apsnoB. BzaumopelcTBue
3apsoKeHHBIX  Tenl.  3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKCHHBIX TEJT OT BEJITUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsjoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBOJNHMKM W  JMRJIGKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKH TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUI TOK B KUJIKOCTIX M razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HaIpsHKEHUE.
ConpoTuBieHHE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
17151 ydacTka nenu. [locinegoBarenbHoe U mapajuieIbHOE COETMHEHHUE MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DIeKTpPUYECKUE 1IeTIH U TTOTPEOUTENH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nojie. MarHuTHOE moJjie 3eMJIM U €ro 3HadeHue i KM3HU Ha 3emiie. OmbIT
Opctena. MarHuTHOE MOJI€ AIEKTPUIECKOro Toka. [I[puMeHeHne 2JIeKTPOMarHuToB
B TeXHHUKE. J[eliCTBME MAarHUTHOTO MOJIs Ha MTPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSTHHOTO  TOKa. Mcrmosib30BaHWE  SJIEKTPOJBUTATENIE B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBneHne dMeKTpoMarHuTHON uHAyKuu. [Ipasuio Jlenna.
DIIeKTporeHeparop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUUECKOU SHEPIHUHU.
DIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.
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Jemoncmpayuu.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

DneKkTpu3aius Tel.

JIBa posia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKCHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U TUDIICKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
McToYyHMKH ITIOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUUYECKOTO TOKA.

DJIEKTPUUYECKUM TOK B JKUIKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue CHilbl TOKa aMIIEPMETPOM.

N3mepeHune 3JIeKTpUYECKOT0 HAPSIKEHUS BOJIbTMETPOM.
Peocrar n MmarasuH conpoTHBIEHUN.

BzaumMoeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHre MAarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlencTBrEe MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DIIeKTPOABUTATEH TTOCTOSHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHOM MHIYKLWH.

OmneiTer apanes.
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24,

25.

3aBHCHUMOCTH HampaBJICHUA HWHAYKIIMOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €ro
BO3HHMKHOBCHU.

BJIGKTPOFCHCpaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

12.

13.

14.

OnpITel 1O HAOIIOACHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U TpH
COTNIPUKOCHOBEHHH.

HUccnenoBanne [OEUCTBUS JJNEKTPUYECKOTO TMOJISI HA TMPOBOJHUKU H
JTIADJICKTPUKH.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.
H3mepenne u peryInpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEpPE3 PE3UCTOP, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUEHHMS U MaTepuara.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsi CHJIBI TOKAa IPH MapaluieIbHOM COCIMHECHUU
PE3UCTOPOB.

OmnpenencHue padOTHI MIEKTPHUECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.

OnpeneneHue MOIMHOCTH  JJCKTPUYCCKOTO TOKa, BBIACISIEMONW Ha
pesucrope.

HccenenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYIIErO YEpe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue K111 narpeBarens.

I/ICCHGI[OBaHI/IC MardmuTHOI'O BSaHMOHCﬁCTBHH ITIOCTOAHHBIX MAarHuTOB.
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15. VI3yueHue MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MIPU UX 00bEIMHEHUN
Y Pa3ACIICHUN.

16. HCCJ’I@I{OB&HI/IC I[CﬁCTBHH QICKTPUYICCKOI'O TOKAa HAa MAIrHUTHYIO CTPCIIKY.

17. OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTb  CHIJIBI BSaHMOHeﬁCTBHH
KaTyIIKHU C TOKOM U MATrHUTA OT CHJIbI TOKA U HAIIPABJICHUA TOKA B KATYIIIKC.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.
19. KoHCTpyHpoBaHue U n3ydeHue paboThl HJIEKTPOIBUTATENS.
20. U3mepenne KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OIBITEI  TIO HCCICAOBAHUIO SBJICHUA BHGKTPOMaFHPITHOﬁ HWHAYKIHHN:
HCCICA0OBAHUC W3MCHCHUIN 3HAUCHUS U HanpaBJICHUA HWHAYKOHWMOHHOTIO
TOKaA.

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe nBrkeHne. (CBoOomHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmmynbe Tena. 3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAHEHHMSI
MMITyJIbCa. P€akTUBHOE ABUKEHUE.
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Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,

TPEHUs.

CBs13b 9HCPIuu 1 paGOTI:I. HOTCHHI/IaHBHaﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKON 3HEPTHH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

10.

11.

12.

13.

14.

15.

16.

HaOnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN
OTCUETA.

CpaBHCHHe HYTEEI\/'I )41 TpaCKTOpHﬁ ABHKCHH OJHOI'O M TOIro JKC TCJIa
OTHOCHUTCJIbHO PAa3HBIX TCJI OTCUETA.

I/IBMepCHI/IG CKOPOCTH U YCKOPCHUA HpHMOHHHCﬁHOFO JABUXKCHMUSI.
HCCJ’ICI[OB&HI/IC IIPHU3HAKOB PaABHOYCKOPCHHOI'O JABHUKCHU.
Ha6HIOII€HI/I€ ABHIKCHUA TCJIA 110 OKPY>KHOCTH.

HabmroneHne MexaHMIeCKUX SIBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBWKEHUN OTHOCUTETHHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MAacchl Tella U JCUCTBYIOIIEH Ha HEro
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.
M3meHeHnue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[Iepenava uMmysnbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICUCTBUU TElL.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aMMOJICHCTBUH.
CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHMYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MIPY>KUHBL.
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Jlabopamopuvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKEHUS
HIapyKa o HaKJIOHHOM IJIOCKOCTH.

OHpC,ZIeJIGHI/IG YCKOPCHHUA TCJIa IIPU PABHOYCKOPCHHOM JIBWKCHHH IIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBHXKEHHH 0e€3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJITNHAKOBBI.

HCCJ’ICI[OB&HI/IC 3aBUCUMOCTHU CHJIBI TPCHHA CKOJIBXKCHHUA OT CHJIIbL
HOPMAJIbHOTO OaBJICHUAA.

Onpenenenue kodhGUIEHTa TPEHUS CKOJIBKECHUSI.
Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTATIBbHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITIOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHEHUS YHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4acToTa, aMIUINTyaa. MaremMaTnuecKkuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpomosbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.
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3Byk. ['poMKOCTh 3Byka M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u

YIBTPa3BYK.
Hemoncmpauuu.

1.

HaOmronenne xoiebaHuid TEJI MOA JIEUCTBUEM CHJIBI TSKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U HAa TIPYKUHE.
HabmnroneHnne BBIHYKACHHBIX KoJIeOaHuil U pe3oHaHca.
PacnipocTpanenue npoA0iabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).
HabroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1.

OnpeneneHue dYacToThl W IepuoAa KoJIeOAHUN MaTeMaTH4YECKOIo
MasiTHUKA.

OnpeneneHHe YaCTOThI U IICpUOaa KoJIcOaHUI IIPY>XUHHOI'O MasATHHUKA.

HccnenoBanre 3aBUCUMOCTH TIeproAa KOJeOaHUN MOABEHIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpHOA KOJEOAHUN MPYKUHHOTO MAasITHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TIEpUOJa KoJIeOaHUMN Tpy3a, MOJBEUICHHOTO K
HUTHU, OT MacChl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJia  KoJieOaHUM
IIPY>KUHHOT'O MASITHUKA OT MAacCChl I'py3a U )KECTKOCTU NPYKUHBI.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnieKTpoMarHuTHas Tpupoga cBeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA

CBCTA.
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Jemoncmpayuu.
1. CBOWCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.
1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u JIynel. Otpaxenne cera. [Lockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonp3oBaHME TMOJHOTO BHYTPEHHETO OTPa)XEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop nyyent B tun3ze. Ontudeckas cucrema ¢oToarmnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JadbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

1. IIpsmonnHENHOE pacIpOCTpAaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. Ilomyuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
4. lIpenomiienue cBera.

5. OnTUYecKuil CBETOBO/I.

6. XoJ Jiyueil B coOuparoniei JIMH3e.

7. XOJ Jy4eu B pacCEUBAIOLIEH JIMH3E.

8. IlomyueHue n300pa>keHUI C TOMOIIBIO JTUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens rinasa.

11. Paznoxenue Genoro cBera B CIIEKTP.
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12. [TomydyeHue 6en0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaul.
1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJICHuUs.

2. I/IsyquHe XapaKTCPUCTHUK I/1306pa)KCHI/ISI mpeaMeTa B IJIOCKOM 3CPKaJIC.

3. HccnenoBanue 3aBUCHUMOCTH yriia MPEIOMIIEHUs CBETOBOTO JIy4a OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyuyeHue M300pakeHUI C TOMOIIbIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenre POKYCHOTO PACCTOSIHUSI U ONTUYECKOU CUJIbI coOuparouieit
JIMH3BI.

6. ONBITHI IO PA3JIOKEHUIO OEJI0r0 CBETA B CIIEKTP.

7. OnbITBI 1O BOCHIPUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmnbiTel Pezepdpopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoryiomeHne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacnana aTOMHBIX SIEP.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MacCOBOTO YHCEl.
OHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl M JHepruu. Peakuuy cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX H3JIyYCHUW HA IKHUBBIE
OpPraHU3MBI.

Jemoncmpayuu.

1. CHeKTpsl U3IYyYEHHS U TOTIIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.
3. CnekTtp BOAoOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.
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5. Paborta cuéTunka HOHU3UPYIOMINX U3TYUCHHI.
6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HaOnropeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMU YAaCTUIBI MO TOPMO3HOMY
nyTtu (1o poTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO--00001IAIOIINI MOy b IPEIHA3HAYEH JJIsl CUCTEMATU3alN
1 0000111eHNS TPEIMETHOTO COJIEP KAHUS U OIIBITA JAESITEIbHOCTU, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a TakXke A MOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHYy M0 (Pu3uKe AJjisi 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4€eOHBII IpeIMET.

[Ipy M3y4eHUM JAHHOTO MOJIYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHusd, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIC 3HAHWSA, pelaTrh 3aJaud, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO IEITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaau3yeTcs 3a
CU€T TOTO, YTO OOYHAIOIIUECS BBIMOJIHAIOT 3aJaHusl, B KOTOPHIX UM IPEAJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEI0OBaHUS (PU3UUECKUX SBJICHUH, B TOM
YyucIie 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
HHEPTUU.
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IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA NNPOI'PAMMBI 11O ®U3UKE HA
BA30BOM YPOBHE

HSY‘IGHI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 06HICFO 06p330BaHI/ISI HaIIPaBJICHO Ha TOCTHKCHHC

JIMIHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX O6pa30BaTCJ'H)HBIX PE3YyJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKUM HA YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUS Y

oOyuarorierocst 0yyT copMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHUHCKON (PU3MUYecKoin
HAYKU;

— IICHHOCTHOC OTHOIIICHUC K JOCTHXKCHUAM pOCCHﬁCKHX y‘-IéHBIX--(i)I/IBHKOB;
2) IpakaaHCKOro 1 1IyXoBHO-HPaBCTBCHHOI'0 BOCIIMTAHUSA:

— I'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 060y>KI[eHI/II/I O6IH€CTBCHHO 3HAa4YMMBbIX M 3THYCCKUX
HpO6JICM, CBA3aHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM I[OCTH)KGHI/Iﬁ ¢)H3HKH;

— OCO3HAHHUE BaAXXHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIOB B AEATEIBHOCTH YUEHOTO;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCIIPUATHE SCTETUYECKHX KadyecTB (PU3MYECKOM HayKd: €€ TapMOHHUYHOTO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUA:

— OCO3HAHHWE IEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIOIIEN KYJIbTYPBHI;

— pa3BUTHE HAYYHOMU JTH0003HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIBLCKON eI TEIbHOCTH;
5) dopmMupoBaHus KyJbTYPHI 310POBbS H IMOIUOHAJIBHOT0 0JIATONOJIy YU

— OCO3HAHUE [IEHHOCTU 0e30macHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TpaBWl 6€30MacHOr0 MOBEJCHUS Ha TPAHCIIOPTE, HA IOPOTax, C dIECKTPUUCCKUM U
TEIUIOBBIM 000pPY0BAaHUEM B JOMAIIHUX YCIOBUSIX;

— ¢c(OpMHUPOBAHHOCTH HAaBBIKA peIieKCUM, MPU3HAHKE CBOETO MpaBa Ha OIMIMOKY U TaKOTO e
npaBa y Ipyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— aKTHUBHOE y4yacCTHE B PEUICHHM MPAKTHUYECKUX 3a/1ay (B paMKaX CeMbH, 00pa30BaTeIbHOU
OpraHM3ally, TOpoa, Kpas) TEXHOJOTHYECKONW U COIMATIbHON HAMPABIEHHOCTH, TPEOYIOIINX
B TOM YHCJIe U PU3NYECKUX 3HAHUN;
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e — HHTEpEC K MPaKTUYECKOMY M3yUYEeHHIO TPpOodeccHii, CBSI3aHHBIX ¢ (DU3UKOK;
e 7) 3K0JIOTNYECKOT0 BOCTIMTAHUS:

e — OpHUEHTallMs Ha NpPUMEHEHHEe (PU3NYECKHX 3HAHWM [Jis pelieHusl 3a7ad B o0JacTu
OKpY>KaloIllel CpeJibl, IUTAHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX TOCIEIACTBUN NSt
OKpY>KaloIlen cpebl;

e — OCO3HaHHUE TM00ATBHOIO XapaKTepa SKOJOTHUECKUX MPOoOJIeM U MyTel UX pellieHus;
o 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBUSIM COLMATbHON U PUPOIHOI cpeabl:

e —NOTPEOHOCTH BO B3aUMOICHCTBUU IIPH BBITTOJIHEHUH UCCIIEI0BAHUN U MPOEKTOB (PU3NUECKOM
HaIIPaBJIICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEATEIbHOCTD;

e —TMOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCJie GOPMYITUPOBATH UJIEH, TTOHSITHS,
TUNIOTE3bI 0 QU3UUECKUX 00BEKTaX U SABJICHUSIX;

e — Oco3HaHUue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PUBUKHU;
e — IJJAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNUN HOBBIX (DU3UYECKUX 3HAHUN;

e — CTPEMJICHHE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOIbI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OIICHKA CBOMX JACHCTBUH C Yyd4ETOM BIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
rJI00aJIbHBIX ITOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTte ocBoeHUs mporpamMmbI 1o PU3KUKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHuUs
y oOydaromierocsi OyAayT cOpMHUpPOBaHBI MeTampeAMeTHbIe Ppe3yJbTaThbl, BKIIOYAIOIINE
MMO3HABATCIIbHBIC YHHBEPCAIBbHBIE YyYeOHBIC JCHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
y4eOHbIE ICHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Ba3oBble Jijornueckue a1eicTBUA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU O0OBEKTOB (SIBJICHUN);

e YCTaHABIWBATH CYMICCTBCHHBIA NMPHU3HAK KiIAacCU(PHUKAIIMN, OCHOBAHUS JJIsI 000OIICHHS U
CpaBHEHHS;

e BBIABJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B pacCMaTpHBAEMbIX (akTax, JaHHBIX U
HAOTIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
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BBIABJIATE TNIPUYIHMHHO--CIICACTBCHHBIC CBA3HW IIPU HN3Y4YCHUU (I)I/IBI/I'-IeCKI/IX SIBJICHUM U
mpoueccoB, ACJIaTb BbIBOJAbI C HCIOJIB30BAHUCM JCAYKTHUBHBIX W HWHAYKTHBHBIX
YMOSaKJ'HO‘-ICHI/II\/'I, BBIIBUI'AThb THIIOTC3bI O B3aMMOCBA3AX (bHSI/ILICCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHus: yueOHOU (r3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIIEHHUs, BHIOOp HamboJee TMOAXOAMIETO C Yy4ETOM
CaMOCTOSATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/ibCKHe AeiiCTBUS .

HCIIOJIBb30BaTh BOIIPOCHI KaK I/ICCJIGI[OBaTCJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS

IMPOBOAUTHL IIO CAMOCTOATCIIBHO COCTABJICHHOMY ILIIAHY OIIBIT, HECJI0KHBIN (bI/IBI/ILIGCKI/If/'I
OKCIICPUMCHT, HEOOIBIIIOE HCCIICAOBAHUC CI)I/ISI/IUICCKOFO SABJICHHUA,

OOCHHMBATL Ha IIPUMCHHUMOCTb M JOCTOBCPHOCTH HH(i)OpMaHI/IIO, IIOJIYUCHHYIO B XOJC
HCCIICAOBAHU:A WU SKCIICPUMCHTA,

CaMOCTOSTENbHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHMS], OTIBITA, UCCIICAOBAHUS;

IMPOTrHO3UPOBATH BO3MOIKHOC HaHBHeﬁIHCC Pa3BUTHC (1)I/I3I/I‘IGCKI/IX npouecCoOB, a TAKKC
BBIABHUI'ATb IMPCAITIOJIOKCHHA 00 nx Pa3BUTHU B HOBLIX YCJIOBHUAX M KOHTCKCTAX.

PabGora ¢ nndpopmanueii:

MPUMEHATh Pa3JIMYHbIE METO/bl, MHCTPYMEHTBHl M 3alpoChl IMpPU IOUCKE U OTOOpE
MH(}OpMaAUU WK TaHHBIX C YYETOM MPEATIOKEHHOW yueOHON (PU3HUeCcKOn 3a/1aun;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH WHOOPMAIUIO Pa3TUYHBIX
BHUJIOB U (hOPM MPEICTABICHUS;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMANbHYIO (OpMY MpelcTaBieHus HHPOPMAIMA U
WUTFOCTPUPOBATh PpEIIaeMble 33/1aud HECJIOKHBIMH CXEMaMH, AuarpaMMaMu, HHOM
rpaduKoi U UX KOMOMHAIIUSMH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHA:

B X0JI€ 00CYKJIeHUsI yueOHOT0 MaTepuaa, pe3yJbTaToB JIA0OPATOPHBIX PadOT U MPOESKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY O0OCYKIaeMOM TEMBI M BBHICKA3bIBaTh UJICH, HAIICJICHHBIC
Ha pelIeHNE 3aJ1a4M U ToIIepKaHue 0JIaroXenaTeIbHOCTH OOIIECHUS;

COIIOCTABJISAITH CBOM CYXKICHHUS C CYXICHUSMHM JPYIMX YYAaCTHHUKOB JIHAJIOra,
0oOHapy>XUBaTh PA3IMUNE U CXOJICTBO TO3UITUH;

BbBIpA’XXaTh CBOKO TOYKY 3PCHUA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

nyOJUYHO  TPEACTaBIATH  PE3YJbTaThl  BBIMOJIHEHHOTO  (PU3WYECKOro  OMbITa
(aKCrIepuMEHTa, UCCIIEIOBAHUs, TPOEKTA);
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MOHUMATH U HMCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBUAYATbHON pabOThI MPH
pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATh [I€JIH COBMECTHOH JEATEIbHOCTH, OPraHW30BBIBATH JCUCTBHS 1O €&
JTOCTIKEHHUIO: PacIpeleNsaTh POJIM, OOCY)KIaTh MPOLECCH M PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

BBIIIOJIHATE CBOIO YacCTb pa6OTBI, A0CTUTAA Ka4YCCTBCHHOI'O pPC3YyJibTaTa IIO0 CBOCMY
HaIIpaBJICHUIO U KOOPAWUHHUPYS CBOU I[GﬁCTBH?I C APYIr'MMH HJICHAMH KOMAaH/IbI,

OLCHUBATH KAa4CCTBO CBOCTO BKJIaJa B 06H1Hﬁ IMPOAYKT IIO KPHUTCPUAM, CAMOCTOATCIIBHO
C(l)OpMy.TII/IpOBaHHBIM Y4aCTHHKaMH B3aHMOI[€I>'ICTBI/IH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyaIUAX, TPEOYIOMUX JJISl pEIICHUs
bu3NUecKuX 3HAaHUM;

OpUEHTHUPOBAThCA B PA3IMYHBIX TMOJIXO0JAaX MPUHATUS peleHuil (MHAUBUAYAJIbHOE,
NPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PEIICHUI IPyNIon);

CaMOCTOSITEJIbHO COCTABJISATh QJITOPUTM pelIeHus (PU3MUecKorl 3aadyd Wiu IUIaHa
HCCIICIOBAaHUSI C YYE€TOM MMEIOIIMUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPEJIAra€MbIE BAPUAHTHI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTENJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlUH U NpeJiaraTh MjiaH €€ U3MECHEHMUS,

OOBSICHATh IPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHUS) PEe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YKCJIE€ B XOJ BBIMOJHEHUS (PU3UYECKOTO
MCCIIEIOBAHUSI UJTU MPOEKTA) HA OCHOBE HOBBIX OOCTOATENIBCTB, U3MEHUBIITUXCS CUTYyAIlUH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

OLOCHMBATb COOTBETCTBUC PC3YJIbTAaTa LICJIU U YCIIOBUSAM,

CTaBHUTH ceOs Ha MECTO APYyroro 4€J0BCKa B X0/I€ CIIOpa NN TUCKYCCHU HAa HAYYHYIO TCMY,
ITOHUMATb MOTHBBI, HAMCPCHUA U JIOTUKY APYIroro,

Npu3HaBaTh CBOE IMpPaBO Ha OMMOKY MpU peuieHHuH (PU3NYECKUX 3a7ad Wil B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.
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HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl JOJDKHBI OTpaxaTh CGHOPMHPOBAHHOCTh y OOYyUYarOIIMXCS
YMEHUM:

UCIIONIb30BAaTh TOHATHA: (U3MUECKHME W XUMHUYECKUE SBICHUS, HaOIO/ACHUE,
HKCIIEPUMEHT, MOJENb, THIOTEe3a, €AUHUIBI (PU3NYECKUX BEIUYUH, aTOM, MOJIEKYyJa,
arperaTHbIE COCTOSIHHMS BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOE
ABIDKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MNPSIMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAeHCTByIOmas cwia, jgepopmauus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuyath sBiaeHus (nuddys3us, TEIUIOBOE ABMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE [IBUKCHHUE, WHEPIIMS, B3aUMOICHCTBUE TEJ, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAILCHUS, Iepeaadya JAaBICHUS TBEPAbIMU TEIIAMM,
KUJIKOCTSIMU M Ta3zaMH, aTMocepHOE [aBJICHUE, IUIaBaHUE TeJ, MPEeBpaICHUS
MEXaHUYECKOW SHEPIHM) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3MUECKUX SIBJIEHUH B OKPYKalOLIEM MUPE, B TOM
quciie GU3NYECKUe SIBJICHUS B IPUPOE: PUMEPDI IBHKEHUS C Pa3INYHBIMU CKOPOCTSIMU
B JKMBOW U HEKHUBOM MPUPOJIEC, IEUCTBUE CUJIBI TPEHUS B IPUPOJAEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOro AaBJICHUS Ha KUBOW OpPraHU3M, IUIABAHUE PBIO, phIYark B TEJle YEJIOBEKA,
IpU 3TOM MEPEBOAMTH MPAKTHUUECKYIO 3aJady B Yy4eOHYIO, BBIAECIATH CYIECTBEHHbIE
CBOMCTBa (MpHU3HAKK) (PU3NYECKUX SIBJICHUM;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TENl M (PU3MUYECKHUE SIBICHMS, UCIOJIB3YS (U3HMUECKUE
BENIMYMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, Cujla TPEHUs, AaBieHue (TBEPAOro
TeNa, KUAKOCTH, Ia3a), BHITAIKUBAIOLIAs CHJIa, MEXaHUYecKas paboTa, MOLHOCTD, IIJIEUO
CHJIbI, MOMEHT CHJIbI, KOO(PUIIUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHUYECKas U
NOTEHIMAIbHASI YHEPTUs), NMPU OMUCAHUU TMPABUIBHO TPAKTOBATh (PU3MYECKUNA CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS M €IMHULIBI (PU3MUYECKUX BEJIMYUH, HAXOAUTh
(GopMyIibl, CBSI3bIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU BEJIUYHMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOIL3Ys MpaBuia
CJIOKEeHMsI CUJI (BAOJb OJHOM MpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPaBHJIO PaBHOBECHS phiuara (0JI0Ka), «30J0TOE MPABHIIO» MEXaHHUKH, 3aKOH COXPaHCHHS
MEXaHWYECKON HHEPruu, MPU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alUChIBATh €70 MaTEeMaTHYECKOE BHIPAKEHUE,

OOBSICHATH (1)H3H‘-I€CKI/I€ SIBJICHUS, ITPOUCCCHI U CBOMCTBaA TCJI, B TOM YUCJIC 1 B KOHTCKCTC
CI/ITyaI_II/Iﬁ IMPAaKTHUKO-OPUCHTHPOBAHHOT'O Xapakrepa: BBIABJIIATD IMPUYNHHO-
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-CIICZICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX IIaroB C OMopoi Ha 1-2
M3YYECHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3adaud B 1-2 J€HCTBUA, HCHONB3YsS 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4i 3aIUCHIBATh
KpaTKOE yCIOBHUE, MOJCTaBIATh (U3UYECKUE BEIUYUHBI B (OPMYINIBI U TMPOBOIUTH
pacuéThl, HAXOUTH CIIPABOYHBIE TaHHBIC, HEOOXOUMBIC I PEIICHHUS 3a/1a4, OLCHUBATh
PEATUCTUYHOCTD MOJIy4eHHOU (DU3NYECKON BEIUUYHUHBL;

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO PCHIUTD ITPU ITOMOIIH (1)I/I3I/I‘-IGCKI/IX MCTOOOB, B
OIIMCaHMWM UCCJICAOBAHWA BbIACIIATH IIPOBCPACMOC ITPCAIIOIIOKCHUC (FI/IHOTC3y), pasimiyaTrb
U UHTCPIIPCTUPOBATDH HOqueHHBIﬁ pe3yiibTaT, HAXOJAUTH OIMOKHU B X0A€ OIIbITa, ACJIAaThb
BBIBOJBI 110 €T'0 PC3YyJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOICHUIO PU3NYECKUX SBJIEHUN I (PU3UUECKUX CBOWCTB TEI:
(opMyIUpPOBATH IPOBEPSEMBIE MPETIOTI0KEHUS, COOUPATH YCTAHOBKY U3 PEJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHM, MacChl Tella, 00bEMa, CUJIbl U
TEMIIEPaTyphl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IHUGPOBLIX IMPHUOOPOB, 3aIUCHIBATH
MOoKa3aHus MpUOOPOB C yUETOM 3aJaHHOM a0COIFOTHOM MOTPENTHOCTH U3MEPEHUI;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTH OAHOW (PU3WYECKOM BETUYMHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHHI (3aBUCUMOCTU IMYTU PABHOMEPHO ABUIKYIIETOCS
TeIa OT BPEMEHM JBUKEHUS TEJla, CHIJIbI TPEHUS CKOJIbKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCMMOCTU CHJIBI TPEHUS OT IUIONIAAH
CONPUKOCHOBEHHSI TEJI, CUJIbI yIIPYTOCTH OT YIUIMHEHUSI TPYKUHBI, BEITAIKUBAIOIIEH CHITBI
OT 00BEMA MOTPYKEHHOW YACTU TeJla U OT IUIOTHOCTHU KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO TMOTPYKEHO TENO, YCIOBUM IJIaBaHUS TeJ,
yCIIOBUM paBHOBECHs] pblyara M OJIOKOB), y4acTBOBAaTh B ILJITAHUPOBAHUU Y4EOHOTO
UCCJIeIOBAHUSI, COOMPATh YCTAHOBKY W BBIMOJHATh U3MEPEHUs, CIeNys NPEJIO)KEHHOMY
1aHy, GUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYKH B BUJIE
MIPEIOKEHHBIX TAOIUIT ¥ TpadUKOB, JIeTaTh BRIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHNS;

MPOBOJNTh KOCBEHHBIE W3MEpeHUs] (U3NUYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTA W TBEPAOrO Teja, CWJIAa TPEHUA CKOJBXKEHHSA, HJABJICHHUE BO3AyXa,
BBITAJIKMBAIOIIIAs CUJIA, ICUCTBYIONIAS HA TIOTPYKEHHOE B KUIKOCTh TEJI0, KO3 PUImeHT
MOJIE3HOT0 JACHCTBHS MPOCTHIX MEXAHU3MOB), CIEAYs NPEII0KEHHOW MHCTPYKIUU: TIPU
BBITIOJIHCHUH W3MEPEHUN COoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISTH
3HAYCHUE UCKOMOMW BEJIMYUHEI;

coOmrofaTh MpaBuUjia TEXHUKH OE€30MacHOCTH TMpu pabore ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;
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e YKa3bpIBaTh MPHUHLMIIBI IEUCTBUSA IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYIbl, O0apOMETp, pbluar, MOABUXKHBIM U HEMOIBHKHBII
0JIOK, HAKJIOHHAS! TNIOCKOCTB;

e XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOUCTB
C ONOpPOM Ha WX ONUCaHHS (B TOM YHCIIE: MOALIMIIHUKH, YCTPOMCTBO BOJOMNPOBOAA,
TUAPABIMYECKUA TMpecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HACOC, AapeoMeTp),
UCIIOJIb3YsI 3HAHUSA O CBOMCTBaX (U3MUECKUX SIBJICHUN M HEoOXoJIuMble (U3HUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALKUIO O MpPUMEpPax) MPAKTUYECKOTO
UCIIOJb30BaHUSl (U3MUECKUX 3HAHUNW B TOBCEJHEBHOW JKM3HU JUJIs1 OOECHedeHHUs
O0e3omacHOCTH mpu OOpalleHHd C M[OpudboOpaMH U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHUS 3/10POBbS U COOIOACHUS HOPM 3KOJIOTMYECKOT0 OBEACHUS B OKpYKarolen

cpene;

e OCYHIECTBJIATb OTOOp MCTOYHUKOB HH(popmauuu B VIHTEpHETE B COOTBETCTBUM C
3aIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U IyTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHHUKOB BBLACIATh MH(POPMALIUIO, KOTOpas SBIIAETCS MPOTUBOPEUMBOM
WJIA MOKET OBITh HETOCTOBEPHOI;

e HCIMOJb30BATh MPHU BBINOJHEHUH Y4E€OHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO JUTEPATYpPY
(U3HUECKOro COAEpKaHUsl, CIIPABOYHbIE MaTepuaibl, pecypchl cetu HTepHET, BIaJeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTA, MPeoOpa3zoBaHusl HHPOPMALIUU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHHWS HAa OCHOBE 2—3
MCTOYHUKOB MH(pOpMaIMu (HU3HUYECKOro COJIepKaHHUs, B TOM 4YHCIIE MyOJUYHO NIe€NaTh
KpaTKhe COOOIIEHHUSI O pe3yJbTaTaxX MPOEKTOB WM YYEOHBIX MCCIEIOBAHUM, MPU ITOM
IPaMOTHO UCIIOJIb30BaTh U3YUEHHBIN MOHSITUIHBIN anmapat Kypca GU3uKu, COPOBOKIAThH
BBICTYIUICHUE IIPE3CHTALMEN;

e TMPU BBINOJTHEHUH y4EOHBIX MPOEKTOB M HMCCIENOBAHWUN paCIpEeNeNiiaTh OO0S3aHHOCTH B
rpynne B COOTBETCTBUM C MOCTABJIICHHBIMU 3a/1a4aMU, CICAWTH 34 BBINOJHEHUEM IIJIaHA
NEeWCTBUM, aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTb TPYIIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

e HCIIOJB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHMS BEIIECTBa, KPHUCTAUIMUECKHWE W aMopdHBIE Tea,
HACBIIICHHBIA W HEHACBHILICHHBIN I1ap, BJIAXHOCTh BO31yXa, TEMIIEPATYpPa, BHYTPEHHSA
DHEPTUsA, TEMJIOBOW IBUTATEIb, DJIEMEHTAPHBIA JJICKTPUYECKUAMN 3apsifl, IJIEKTPUUECKOE
T0JIe, MPOBOJIHUKH U TUAJIEKTPUKH, IOCTOSTHHBIN 3JICKTPUUECKAM TOK, MATHUTHOE TOJIE;

e pasjinuaTtb SBJICHUSA (T€HHOBOC pacliupCeHUE M CXKaTHUC, TCILIOIEpEaada, TCEIIJIOBOC
PaBHOBECHUC, CMAaYUMBAHUC, KAITWIIJIAPHBIC SIBJICHUS, HCIIAPCHUEC, KOHACHCA M, IIJIaBJICHUC,
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KpucTajuinzanus (OTBEpJ/ieBaHUE), KWUIEHUE, Teronepeaadya (TEmIOnpOBOJHOCTD,
KOHBEKIIUS, W3JIYYEHHE), DICKTpHU3alusl Tel, B3aUMOJICHCTBHE 3apsiioB, JCUCTBUS
ANEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE MArHUTOB, ACHCTBHUE
MarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, 3JE€KTPOMArHUTHAs UHAYKIIUS) 110 OMKUCAHUIO
UX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3ndeckoe
SIBJICHUE;

pacro3HaBaTh NPOSIBIICHUE U3YUYECHHBIX (PM3HUECKUX SIBJICHUH B OKPYKaIOLIEM MUPE, B TOM
yucie (U3MYEeCKue SIBICHUS B IMPUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KalWJUISIPHBIE
SBIICHUS B IPUPOJIC, KPUCTAIIBI B pUpoAe, u3inyueHue ColHia, 3aMep3annue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra, JEKTPUUECKUE SBICHUS B
atMocepe, SIEKTPUUECTBO KUBBIX OpPraHM3MOB, MAarHUTHOE IMoyie 3eMiH, Jpeid
HOJIFOCOB, POJIb MATHUTHOTO TOJIS 7S KU3HU Ha 3emile, MOJSIPHOE CHUSIHUE, MPU 3TOM
NEPEBOAUTh MPAKTHUUECKYIO 3a/Jayy B y4eOHYIO, BBIIEJSATh CYIIECTBEHHBIE CBOWMCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

OTIMCBHIBATh M3yUYCHHBIC CBOMCTBA Tel M (DU3UYCCKHE SIBJICHUS, HUCIOJB3Ys (PU3UUYCCKUE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSAS DSHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YAECIAbHAs TEIUIOTAa IUIABJICHUA, VYACIbHAS  TEIIOTa
napooOpa3oBaHus, YJeJdbHas TEIJIOTa CropaHusl TOIUIMBA, KO3(POUIIMEHT IMOJIE3HOrO
JIEUCTBUS TEIJIOBOW MalllUHBI, OTHOCHUTEJIbHAS BIIAXKHOCTh BO31YyXa, DJICKTPUYECKUU
3apsjl, CUia TOKa, DIIEKTPUYECKOE HAMPSHKEHUE, COMMPOTUBIICHUE MPOBOJHUKA, YICIBHOE
CONPOTHUBJICHUE BEIIECTBA, Pa0OTa U MOIIHOCTb JIEKTPUUYECKOrO TOKA), MPU OMUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCMOJIb3YyEeMbIX BEIUYUH, 0003HAUCHUS U
eIUHULIBl  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMU, CTPOUTHh TpaduKH H3YyYCHHBIX
3aBHCHUMOCTEH (DM3UIECKUX BEIIMUUH;

XapaKTepru30BaTh CBOMCTBA TeJ, PU3HMUECKUE SABICHUS U MPOIIECCHI, UCTIOb3YsI OCHOBHBIC
MOJIOKEHHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEILIECTBA, IPUHIIUI
CyHepHO3ULINH NoJIel (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa
JUISl ydacTKa 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHeHUsl SHEPTUH, IIPU STOM JaBaTh
CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOIIECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHii
PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATb NPUYMHHO-CIECICTBEHHBIE CBS3H,
CTpPOUTH OOBsCHEHHE U3 1—2 JIOrMuecKUX 1IaroB ¢ onopor Ha 1—2 M3y4eHHBIX CBOICTBA
(du3NUecKuX SIBICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud B 2-3 JEHCTBUA, HCHOJB3YysS 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOIIME (PU3MUECKHUE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBMS 3aJ]a4l 3alIUChIBATH
KpPaTKO€ YCJIOBHE, BBIABIIATH HEIOCTATOK IAHHBIX JUIsl PELLIEHUS 3a/1a4M, BBIOUpaTh 3aKOHBI
u (Qopmysbl, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOJUTH pPacu€Thl M CpPaBHUBAThH
MOJIy4eHHOE 3HaueHue (GU3NYECKON BETMYNHBI C U3BECTHBIMU JAHHBIMU;
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paciio3HaBaTb HpO6J’I€MBI, KOTOPBLIC MOJXHO PCIONTH IIPU ITOMOIIN Q)I/IBI/I‘IGCKI/IX MCTOOOB,
HUCIIOJB3Yysl  OIMMCAaHWC HMCCIICAOBAHWA, BBIICIATL IIPOBCPACMOC IPCAIIOIIONKCHUC,
OIOCHHUBATDH IIPABUJIBHOCTD IMOPAAKA ITPOBCACHUSA UCCIICAOBAHUA, ACJIATh BBIBOAbBI,

MIPOBOAMTD OMBITHI MO HAOMIOIEHUIO (PU3MUECKUX SBICHUM MU (U3HMYECKUX CBOWCTB TEN
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTyphl,
CKOpPOCTHM IIPOLIECCA OCTBIBAHWS W HATPEBAHMUS IIPU M3JIyYEHUU OT LIBETA M3IIy4arolleu
(moromaroei) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUSI BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U
IIOWAA €€ TOBEPXHOCTH, DSJICKTpU3AalMs TEl W B3aUMOJCHCTBHE DJIEKTPUUYECKUX
3apsAJI0B, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHMTOB, BH3yalH3allds MarHUTHBIX MOJIEH
MTOCTOSIHHBIX MarHUTOB, JEMCTBUS MAarHUTHOTO IOJISI HA MIPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTrATENsl IOCTOSHHOTO TOKa): (HOpMyJIHpOBATh
pOBEpsieMble IPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MIPEJIOKEHHOTO0 000PYIOBaHMUS,
OIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIMOJHATh NPSIMbIE HW3MEPEHUS TEMIEPAaTypbl, OTHOCUTEIBHOM BIAKHOCTH BO3AYyXa,
CHJIBI TOKA, HAIPsDKEHHS C HCIOJIb30BAHWEM aHAJIOIOBBIX IMPUOOPOB U JATUYHUKOB
(u3nyecKux BEIWYUH, CPAaBHUBATH pE3yJIbTaThl HM3MEPEHUH € Y4ETOM 3aJaHHOU
a0COJIIOTHOM NOTPEIIHOCTH;

IIPOBOJINTH HCCJEAOBAHUE 3aBHCUMOCTH OJHOM (DM3WYSCKOM BEIMYMHBI OT JIPYrod ¢
UCITOJIb30BaHUEM MPSMBIX H3MEPEHUM (3aBUCUMOCTD COITPOTHUBJICHUS MPOBOJHUKA OT €0
JUIMHBI, TUIOIIAAM TMOMNEPEYHOIO0 CEUYEHUS W YACIBHOIO COMPOTHUBIICHHS BEILECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSAKEHUS HA MPOBOJHUKE,
WCCJICIOBAaHUE TIOCJE/IOBATEILHOIO M TMApAJJICIbHOTO COEAMHEHUN MPOBOIHUKOB):
IJIAaHUPOBATh KCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBHITIOJHATH HM3MEPEHHUS, CICHys
MPEIO)KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJTYYEHHOW 3aBUCUMOCTU B BUJIE
Ta0JIuI U TPaUKOB, JIeJIaTh BBIBOJIBI MO pPe3yJibTaTaM HUCCIICIOBAHMUS;

IPOBOJNUTh KOCBEHHbIE H3MEpeHUs (pu3nueckux BeNW4YMH (yIelibHas TEII0EMKOCTb
BEIIECTBA, COMPOTUBICHUE MPOBOAHMKA, PabOTa M MOIIHOCTb AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh  U3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
NPEMIOKEHHONW NHCTPYKIINU, U BBIYUCIISITh 3HAUEHUE BEJTNYUHBI;

coOmolaTh TpaBWIa TEXHUKKA Oe3omacHOCTH TIpu  pabore ¢ JabopaTOPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX yCTPOICTB
C OIIOPOM Ha UX ONKCaHUA (B TOM YHUCIIE: CUCTEMA OTOIUJIEHUS IOMOB, TUTPOMETP, TapoBast
TypOuHa, aMIIEpMETp, BOJIbTMETD, CUETUMK AIEKTPUYECKOU DHEPTUH,
ANIEKTPOOCBETUTENbHBIE MPUOOPBI, HAarpeBaTeJIbHbIE d3JIEKTPONPUOOPH  (TPUMEpHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, DIIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSHHOTO
TOKa), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOUMbIEC PU3NUECKIE
3aKOHOMEPHOCTH;



TOUKA \!pocm

e pAacMoO3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOICTBA U U3MEPHUTEIbHBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOpaHMs, »JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
JIEKTPUYECKUX LEIEN C MOCIIEI0BATEIBHBIM U ITapajuIe/IbHBIM COCIUHEHUEM 3JIEMEHTOB,
paznunyasl yciIoBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

e TMPHUBOAUTH TMpHUMEpPHl (HaXOAWTh HH(DOpPMAIMIO O TpUMeEpax) MPaAKTUIECKOTO
UCIOJIb30BaHUSl (PU3WYECKUX 3HAHUW B TIOBCEAHEBHOM KU3HM A oOOecredeHus
0e3omacHOCTH TMpu OOpallleHHuH ¢ MNpudopaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAHEHUS 3I0POBbS U COOJIO/IEHUSI HOPM SKOJIOTHUECKOT0 MOBEACHUS B OKPYXKAIOIIeH

cpene;

e OCYUIECTBJIATh MOUCK MH(pOpManMu (HU3HUECKOTO coaepkaHus B MIHTepHETe, HA OCHOBE
MMCEIOIIMXCA 3HAHUM W IyTEM CPAaBHEHHS JONOJIHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
MH(pOpMaLIO, KOTOPas SIBISIETCS IPOTUBOPEUYUBON UITU MOKET OBITh HETOCTOBEPHOM;

e HCIOJIb30BAaTh IPH BBINOJHEHUU YYEOHBIX 33aJaHUN HAyYHO--TIOMYJIIPHYIO JIUTEPATYpPy
(pU3HUECKOr0 COAEpKaHUsl, CIIPABOYHBIE MaTepUaibl, pecypchl cetu HTepHET, BIaJeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTA, MPeoOpa3oBaHus HH(POPMALIMU U3 OTHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

e coO3/aBaThb COOCTBEHHbIE MNHCbMEHHBIE M KpAaTKUE YCTHbIE COOOIIeHUs, 00001as
MH(}OpMAIMI0O U3 HECKOJIBKMX HMCTOYHUKOB (DU3HYECKOTO COJAEpk aHUS, B TOM YHCIE
MyOJIMYHO MPEACTABIATH PE3YNbTAThl IPOESKTHOW MM UCCIIEA0BATEIbCKOM AeTENbHOCTH,
Ipy 3TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHATHIHBIA ammapaT Kypca (U3UKH,
COIIPOBO’K1aTh BBICTYILUICHUE MPE3CHTALIMEM;

e IMpPU BBINOJHEHUH YUYEOHBIX NPOEKTOB M HUCCIEAOBAHUM (PU3UUYECKUX MPOLIECCOB
pacnpenenaTb 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJavyaMu,
CJICAUTH 32 BBIIIOJHEHHUEM IUIAHA NEVCTBUN U KOPPEKTUPOBATH €T0, aIEKBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JEATEIbHOCTb TPYIIbI, BBICTPAUBaTh KOMMYHHMKATUBHOE
B3aMMOJIEUCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

e HCHOJb30BATH IMOHATUSA: CHCTEMA OTCUETA, MaTepUalbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBMXKEHMS, neopmanusa (ynpyras, IacThuyeckas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LEHTP THKECTH,
abCOIOTHO TBEPJOE TEJNO, IEHTP TAXKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHHUUECKHE
KoJie0aHus U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, AIEKTPOMArHUTHbBIE BOJIHBI, IIIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaTbHO30PKOCTb, CIIEKTPHI UCITYCKAHUS
U TIOTJIOLEHUS, anbda-, 0eTa- U TaMMa-u3IydeHus, U30TOMbl, SACPHAs SHEPIeTUKA;

e pasziuyaTh ABJIECHHUS (PABHOMEPHOE W HEPAaBHOMEPHOE IMPSIMOJIMHEMHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHE, CBOOOAHOE MaJeHUE Tell, pABHOMEPHOE
JBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJEHCTBHE TEJI, PEAKTUBHOE JBUKEHHE, KOJIEOATEIbHOE
IBYKEHHE (3aTyXaroLIUe U BbIHYXJICHHbBIE KOJIEOAHUs), pE30HAHC, BOJHOBOE JIBUJKEHUE,
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OTpa)XKeHHE 3BYKa, IPSMOJIMHENHOE PACIIPOCTPAHEHHUE, OTPAKECHHUE U NIPEIIOMIICHHAE CBETA,
IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE OEJIOro CBETA B CIIEKTP U CIIOKECHHE
CHEKTPAJbHBIX  ILIBETOB, JUCIEPCHs  CBETA, €CTECTBEHHAas  paJHOaKTHBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa M3JIy4YE€HHs) IO OIUCAHUI0 UX XapaKTEpHbIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PM3MYECKUX SIBJICHUW B OKpyXKaromeM mupe (B
TOM 4YHciie (U3NYECKHUE SIBIICHUS B MPUPOJE: MPUIMBHI M OTIWBBI, JBUKEHUE ILUIAHET
CoHe4HOM CHCTEMBbI, pEaKTUBHOE JABUYKEHUE JKUBBIX OPTraHW3MOB, BOCHPHUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LBETa Tel,
ONTHYECKUE  SBJIEHUS B  MPUPOJE, OHOJOTMYECKOe  JCUCTBUE  BUIUMOTIO,
yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO U3ITYyYEHUHN, €CTECTBEHHBIN PailOaKTUBHBIN (OH,
KOCMHYECKHUE JIy4H, PaJUOAKTUBHOE U3JIYYEHUE MPUPOJHBIX MHUHEPAJOB, ACHCTBUE
PAAMOAKTUBHBIX HW3JIYYEHHM Ha OpraHuU3M 4YeJOBeKa), MpH OTOM IEPEBOJUTH
MPaKTUYECKYI0 3aJady B Y4eOHYIO, BBIJICNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(U3HYECKUX SBICHMII;

OINUCHIBATh U3YUYCHHBIE CBOWCTBA TEN U (PU3NYECKUE SIBICHUSA, UCIOJIb3Ys (pU3MUEeCKHe
BEJIMYUHBI (CpEAHSsl U MTHOBEHHAash CKOPOCTh Tejlda MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpPEHHE, IEPEMELICHUE, ITyTh, YII0Bast CKOPOCTh, CUJIA TPEHMS, CUJIa YIIPYTOCTH, CHUIIa
TSKECTH, YCKOPEHHUE CBOOOJHOTO MaJieHusl, BeC Tejla, UMIIYJIbC Telld, UMITYJIbC CHUJIb,
MeXaHW4yecKkass paboTa M MOUIHOCTb, MOTEHLMAJIbHAs SHEPrusi Teja, MOJHSATOro Haj
ITIOBEPXHOCTBIO 3€MJIM, IOTCHIMANbHAS DJHEPTUsSl CKATOW NPYKUHBI, KUHETHYECKAs
SHEPTrHUs, MOJHASI MEXaHUYECKasl SHEPIus, MEPUO U YacToTa KoJieOaHUM, IJIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, TOKA3aTeNb MPEIOMIIEHUS CPEIbl), IPU
OMUCAaHWUU TMPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYMH,
0003HaUYECHUSA W €IUHUIBI (PU3MUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEIMYUHY C IPYTMMH BEJIMYUHAMU, CTPOUTH IpaMKH W3yUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SIBJICHUS W TPOIIECCHI, UCIIOIB3YS 3aKOH
COXpaHEHMsS] SHEPTYU, 3aKOH BCEMUPHOrO TATOTEHHS, MPUHIMUIT CYNEPHO3UIIMU CHII,
MPUHIIMIT OTHOCUTENBbHOCTH ['anmuiesi, 3akoHbl Hbl0TOHA, 3aKOH COXpaHECHUSI UMITYJIbCA,
3aKOHBI OTPAKEHUS U MIPETOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOr0 U MacCCOBOIO
YHUCeN MPHU SIIEPHBIX PEAKIHIX, MPU dTOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3aIIACBIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYyaIuil
IIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBISBIATH NMPUUYMHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOPOi Ha 2—3 M3y4YEHHBIX CBOMCTBA
(puznyeckux ABJICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

peniaTh pacyéTHbIe 3a7a4uM (ONUPAOLIUECS HA CUCTEMY M3 2—3 ypaBHEHUM), UCHOJb3YS
3aKOHBI ¥ (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKHE BETMUMHBI: HA OCHOBE aHaJIN3a yCIOBHS
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3aJaydl 3alHChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HENOCTAIONIME WM H30BITOUHBIC
JaHHbIE, BEIOWPATh 3aKOHBI U OPMYJIIbI, HEOOXOIUMBIE AJISl PEILICHUS, TPOBOJAUTH PACUETHI
U OLIEHUBATh PEATUCTUYHOCTD MTOJIyYEHHOTO 3HAU€HUs (PU3UUECKOIN BEIIUUUHBL;

paciio3HaBaTb HpO6J’I€MBI, KOTOPBLIC MOJXHO PCIONTH IIPU ITOMOIIN Q)I/IBI/I‘IGCKI/IX MCTOOOB,
HUCIIOJB3Yysl  OIMMCAaHWC HMCCIICAOBAHWA, BBIICIATL IPOBCPACMOC IIPCAIIOJIOKCHHUC,
OOCHMBATL IIPABHUIIbHOCTb IIOPAAKa IIPOBCACHUA HCCIICAOBAHUA, ACIATb BbBIBO/bI,
HHTCPIIPCTUPOBATDL PC3YJIbTAThI H&6J’IIOI{€HI/II\/’I H OIIBITOB,

MIPOBOJIUTH OMBITHI TTO HAOIIOICHUIO (DM3UUECKUX SIBICHUHN WIIH (PU3NIECKUX CBOWCTB TET
(u3ydeHne BTOpPOTO 3akoHa HpBIOTOHA, 3aKOHAa COXpPAHEHWS DSHEPTHH, 3aBUCHMOCTH
nepuojia KojaebaHuil mpy>XMHHOTO MasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYIbl MajbIX KOJeOaHUi, MPSIMOJIMHEHMHOE pacinpoCcTpaHEeHUE
CBETa, pa3iokeHne 0eJI0ro CBETa B CIIEKTP, M3YUCHHE CBOMCTB M300pPaKEHUS B IIOCKOM
3epKaje U CBOMCTB M300paKeHHsS TpeaMeTa B coOuparouieid JMH3e, HaOII0JICHHUE
CIUIOLIHBIX M JIMHEHYATHIX CIIEKTPOB U3IyUEHHUS): CAMOCTOATEILHO COOMPATh YCTAHOBKY
U3 U30BITOYHOrO0 Habopa oOOpYJOBaHUS, OMHUCHIBATH XOJ OMbITA U €T0 PE3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI;

IPOBOJUTH TPU HEOOXOJMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHHM, OMpenesss CcpeaHee
3HAUYCHHE U3MEpSIeMON BeTUYMHBI ((POKYCHOE pACCTOSHHUE COOMparomeld JIMH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOOopa);

MPOBOAUTL HCCJIEAOBAaHUE 3aBUCUMOCTEM (DPU3MUECKUX BEIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX U3MEPEHUN (3aBHCHUMOCTD ITyTH OT BPEMEHHU NPHU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavyaJbHOM CKOPOCTH, MEPHOJa KOJIeOAaHWH MAaTEMaTHYECKOTO MAsTHUKA OT JJTUHBI
HHUTH, 3aBUCUMOCTH YTJia OTPAXKEHHUSI CBETA OT YIJjla MaJCHUS U yIjia IPEJIOMIIEHHUS OT yria
MajJieHus1): I[JIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITENIbBHO COOMpAaTh YCTaHOBKY,
¢buKCHpOBaTh PE3YNbTATHl TMOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BHUJC
TaOJMIl U TPaQUKOB, J€JIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUST PU3NUECKHUX BEJIMUMH (CPEAHSSI CKOPOCTh U YCKOPEHUE
TeJa MPU PABHOYCKOPEHHOM JBHM)KEHUHU, YCKOpPEHHE CBOOOJHOTO MaACHHS, >KECTKOCTD
MPY>KUHBI, KOY(DPUIMEHT TPEeHUs CKOIBKCHHS, MEeXaHW4deckas paboTa W MOIIHOCTb,
4acToTa U MepuoJl KoieOaHUul MaTeMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB, ONITHYECKAsI
cuia coOMparoie JTUH3bI, paJuOaKTUBHBINA (DOH): MIIAHUPOBATh U3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIMIOJHATH HM3MEPEHUs, Cleysl MNPeJIoKeHHON
WHCTPYKIINH, BBIYUCIISATh 3HAUEHUE BETUUMHBI M aHATU3UPOBATH [TOJTYyUYECHHBIE PE3YJIbTAThI
C Y4ETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHHU;

cOONIOMaTh TpaBHUjia TEXHUKH O€30MacHOCTH Tpu paboTre ¢  J1abopaTOPHBIM
000py1I0BaHUEM;
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e pasnuyaTh OCHOBHBIC IPU3HAKH U3yUYCHHBIX (PU3NYECKUX MOJIEIICH: MaTepraibHas TOUKA,
aOCOIIOTHO TBEPIIOE TEJI0, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, TaHEeTapHAasd
MOJIENTh aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOUCTB
C OIOPOM Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUIOMETP, JATYMKHU MOJIOKEHUS, pACCTOSTHUS U
YCKOpPEHUs, pakeTa, 3XOJOT, OYKH, MEPHUCKOI, (oToammapaT, ONTUYECKUE CBETOBOJIHI,
CIEKTPOCKOII, J03UMETP, KaMepa BuibcoHa), UCTI0Ib3YsI 3HaHUS O CBOMCTBAX (PU3NUECKUX
ABJICHUN Y HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e HCIIOJIb30BAaTh CXEMbl U CXEMATHUYHBIC PHCYHKH H3yYEHHBIX TEXHHUYCCKHX YCTPOMCTB,
MU3MEPHUTEIBHBIX TPUOOPOB W TEXHOJIOTHYECKUX IPOIECCOB TMPH PEHICHHH y4eOHO--
NPAaKTHYECKUX 3aJ1ad, ONMTHYECKHUE CXEMBI I TOCTPOCHHUS H300paKeHUH B IJIOCKOM
3epKajie ¥ COOMparolieH JIMH3E;

e IMPUBOJAUTH MpHUMEpPHl (HAXOAWUTh HH(DOpPMALMIO O TpUMEpax) MPaKTUYECKOTO
UCIIOJb30BaHUSl (U3MUECKUX 3HAHUW B TOBCEJHEBHOW JKM3HU JUIsI OOeCHedeHUs
0e30omacHOCTH Mpu OOpalleHHMH ¢ M[OpuOoOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAHEHUS 3I0POBbS U COOJIIO/IEHUSI HOPM SKOJIOTHUECKOTO MOBEACHUS B OKPYKAIOIIEH

cpene;

e OCYHIECTBJIAITH TMOUCK uHpopManuu (unyeckoro cojepkanus B HTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYSl TOUCKOBBIM 3alpoC, HAXOAWTh IYyTH OMNpeIeTICHUS
JIOCTOBEPHOCTH TOJy4YeHHOM MHGPOpPMAIMM HAa OCHOBE UMEIONIUXCS 3HAHUU W
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

e HCIMOJb30BATH MPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO JUTEPATYpPY
(U3HUECKOro COAEpKaHMsl, CIIPAaBOYHbIE MAaTEepUalbl, pecypchl ceTu MHTepHeT, BIaaeTh
npruéMamMu KOHCTIEKTUPOBAHUS TEKCTA, Mpeodpa3oBaHus MH()OpMAIUU U3 OTHON 3HAKOBOH
CUCTEMBI B JIpYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(OpMAIIUU U3
HECKOJIbKUX HUCTOYHUKOB (PU3UYECKOTO COJEp)KaHWs, IMyOJMYHO MPEICTaBISATh
pe3yabTaThl IIPOEKTHOW WIIM HCCIIEIOBATENIBCKOM ACATEIBHOCTH, IIPU HTOM TPAMOTHO
UCIIOJIb30BaTh M3YyYEHHBIH MOHATUWHBIM anmapar u3ydyaemoro paszjaena (U3UMKU U
COMPOBOXK/IATh BBICTYIUIEHUE MPE3CHTAUUE C Y4E€TOM OCOOECHHOCTEH ayAauTOpUU
CBEPCTHUKOB.

AKTYaJBHOCTh NMPOTrPaMMBbl 3aKIIOYAIOTCS B peallM3alliid €CTECTBEHHOHAYYHOTO
oOpa3oBaHMsl U BOCIHUTAHUA JETeH W TOJPOCTKOB Ha OCHOBE 3HAHMI 00 OKpPYKaromiem
MHUpE, CaMOCTOSITEFHO TPHOOpPETAaeMBIX B  MPOIECCE  BBHITIOJHEHHUS  y4eOHO-
HCCIIEIOBATENbCKUX U MMPOEKTHBIX PadoT.

Ilegarornyeckas nejiecoo0pa3HOCTb NPOrPaMMBbI:

OCHOBHOE MECTO B MPOTrpamMMe 3aHMMAET IKCIEPUMEHT U HaOMoAeHus, pedaekcus.
OTO pa3BUBAaET YMEHHE JIOTHYECKH MBICIUTb, BHUAECTh KOJIWYECTBEHHYIO CTOPOHY
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IIPEIMETOB M IIPUPOJIHBIX SBJICHUH, JIEIaTh BHIBOJIbI, 0000IIATS.

V3ydyeHne »dJeMEHTOB (H3UKK TpeAIioyiaracT OpTraHU3alHui0 W TPOBEACHHE
MPAKTUYCCKHX PAbOT Ha OCHOBE CAMOCTOSTEIBLHOW JEATEIBHOCTH OOYJaIOUUXCS IPHU
00CYXJICHUH HAOIII0JaeMbIX U TOTy9aeMBIX PE3yJIbTaTOB.

JlarHas mporpaMMa HarpaBJieHa Ha:

— CO3JIaHME YCIIOBUM JIJISl pa3BUTHUS PEOCHKA;

— pa3BUTHE MOTHBAIIMH K IIO3HAHUIO U TBOPUYECTBY;

— o0ecrnieueHre IMOIMOHAILHOTO 0J1aromonyvnsi peOeHKa,

— TIPUOOIIIEHUE IETCH K 00IIeUETOBEYECKUM IIEHHOCTSIM;

— IPO(UITAKTHKY aCOIMATBLHOTO MTOBEACHUS,

— CO3J/IaHME YCJIOBUH ISl COIMAILHOTO U MPOQECCHOHATBHOTO CAMOOTIPEICIICHUS; —

HUHTEIUICKTYaJIbHOE U TYXOBHOE Pa3BUTHS JIUIHOCTH PEOCHKa,

— YKpEIUICHHE MICUXHYECKOTO M (PU3MIECKOTO 3JOPOBBSI.

[IpyHIMI KOMMETEHTHOCTHOIO TOAXO0Aa, KOTOPBIM AakIEHTUPYEeT BHUMaHUE Ha
pe3ynbTate 0Opa3oBaHUs, MPUYEM B KAaYECTBE pe3ysbTaTa paccMaTpUBAETCS HE CymMMa
YCBOEHHOM MH(pOpMAaIUH, a CTOCOOHOCTh peOCHKA ICMCTBOBATH B PA3IMUHBIX MTPOOJIEMHBIX
CUTYyalUsIX:

- Yuebno-nosznasamenvhoie Komnemernyuu ydaT YMCHHIO CTAaBUTb LCJIb W 3aJa4H,
BBIABHUI'ATb T'MIIOTE3Y, IINIAHUPOBATH CBOIO ACATCIIbBHOCTDb, dHAJIM3UPOBATL U 1CJIaTh BBIBO/I.

- Ungopmayuonnvie  xomnemenyuu  CIOCOOCTBYIOT  OBJIAJICHHIO  HAaBBIKAM
CaMOCTOSTENILHOTO TIOMCKA, aHalu3a W oTOopa HeoOxomaumou HHGOpPMAIMH, YMEHUIO
peoOpa3oBbIBATh, COXPAHSTH U MepeaBaTh e€.

- Ilpobremnasn komnemenyus BKIIOYAET MOAEITUPOBAHUE IEATEIBHOCTH B aCIIEKTHON
WJIM UHOW peasIbHOW CUTYAall, TOTOBHOCTb K PEUIEHUIO MTPOOJIEMBI

- Komnemenyus Jau4HOCMHO20 COBEPUIEHCEOBAHUs HAIPABICHA HA OCBOCHHE
CIIOCO0OB MHTEIUIEKTYaIbHOTO, TYXOBHOTO, (DU3NYECKOTO CAMOPA3BUTHS, SMOITUOHAIILHON
CaMOpETYJISILNHU, CAMOIIOIJIEPKKHU, CAMOYIIPABJICHHS, CAMOUCCIIEAOBAHMUS.

- Kommynuxamuenas komnemenyus pa3BUBaET:
1. YMeHue B3auMoIeHCTBOBATh C OKPYKAIOIIUMHU JIIOJbMHU U COOBITHSIMH,
2.1IpuobpereHre HaBBIKOB pabOTHI B Tpymie, 3.

Brnanenue conuanbHOU pOJIBIO B KOJUIEKTUBE.

Bdopmax u meronax oOydeHwus:

- nudepeHnupoBaHHOEe 00yUEHHUE;

- WH/INBHUIyaJIbHAS, UCCIIeIOBATENbCKAs, AKCIIEpUMEHTATbHAs U

OTIBITHUYECKAS e TEIbHOCTb.
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OTtanvuTenbHbIE 0CO0EHHOCTH MporpamMmabl. [IporpamMma agantupoBana ans neteit12-15
aer (7-9 kmaccoB). OCHOBY TIPOrpaMMBI COCTaBIISICT BBINIOJHEHHE JIOCTYITHBIX
MPaKTUYECKUX 3a/1aHUil 1 BO3SMOXXHOCTH UCIIOJIH30BaTh 3HAHUSI B IOBCEHEBHOM KU3HHU.
PeGenok ¢opmynupyer npoOiemy, HIIET MYTH €€ PEIIeHHs, JOCTUTAET LEeNH U JACNacT
BeIBOABI. OOyuarommecss CaMOCTOSTENBHO CTaBAT IIENH, OMHCHIBAIOT OOOpYAOBaHHE U
IUIAHUPYIOT XOJ1 OKCIIepuMeHTa. JlaHHbIe 3a1aHus MpeIaraeTcs BHITOIHATH MOCIE KX 01
U3y4eHHON TeMBI Kypca.

Aapecatr nporpamMmbl — demu om 12 0o 15 nem (yuamuecs 7-9 xnaccoB). Jletu B
Bo3pacte 12-15 et 1r0603HaTEIHHBI KO BCEMY HOBOMY M MHTEPECHOMY, UM CBOMCTBEHHO
OTKpPBITOE U JOBEPUYMBOCOTHOUIEHUE K B3pOCHBbIM. OHU KAYT OT y4YHUTENEH, pOAUTENIEH,
JAPYTUX B3pOCIBIX MOMOIIUM NOAIEPKKU. OJHAKO MOCTENEHHO 0COOYIO POJIb B UX KU3HH
HAYMHAET UTPaTh KOJUIEKTUBCBEPCTHUKOB U CKJIA/IBIBAIOIIMECS B HEM OTHOILIEHHS. B 3TOT
MEepPUOJT JIETSIM CBOMCTBEHHA MOBBINIEHHAS AKTUBHOCTb, CTPEMJICHHE K JEATEIbHOCTH,
MIPOUCXOJUT YTOYHEHHUE TPaHULl U cep UHTEPECOB, yBIleUeHUU. JleTh JaHHOTro BO3pacTa
aKTUBHO HAUMHAIOT UHTEPECOBATHCSI CBOUM COOCTBEHHBIM BHYTPEHHUM MUPOM U OLIEHKOH
camoro ceosl.

B 3TOT mepuoa MogpoCTKy CTAHOBUTCS MHTEPECHO MHOIOE, JAJEKO BBIXOJSAIIEE 32
PaMKH €ro MOBCEIHEBHOW KU3HM.

B 12-15 et moApoCTOK MBbITAETCA OMPEACIUTh CBOKO POJIb U MECTO B coluyme. B
OOILIEHNM Ha TEPBOE MECTO BBIXOJUT HAJAKMBAHUE KOHTAKTOB CO CBEPCTHUKAMM.
CamoonryuieHue B Cpelie OJHOKJIACCHUKOB, TOBApHUIIEH MO CEKLUUH, KPYKKY, TyCOBKE
CTaHOBUTCS onpeaensiomuM. [[oTpeOHOCTh B MpU3HAHUM M CaMOYTBEP)KJIECHUU TOXKE
peanusyeTtcs B cpesie cBepCTHUKOB. [ToapocTok cTapaercs HAllTH BHE IIKOJIBI HOBYIO chepy
IUTSl peajn3alny 3TOM MoTpeOHOCTH.

[IosTOMYy NpOrpaMMHBIN MaTepuan COAEPKUT B JTOCTATOYHOM MEpPE MPAKTUKYMBI,
OMBITHI, IKCIIEPUMEHTBI, YTO HEU3MEHHO SIBIISIETCS IIPUBJIEKATEIBHBIM U ITO3HABATEIbHBIM
IUT IETEW TAaHHOW BO3PACTHOM KaTErOpHH.

Konuuecmeo ooyuarowuxcsa 6 zpynnax - 15-20 yenonex.
YpoBeHbNPOrpaMMbl, 00b€M H CPOKH pean3anuu.

JlanHast mporpamMma paccuutana Ha 1 rox o0y4yeHus ¢ o01muM oobemoM —34 yaca.
Yposenw yceoenua npocpammer — 03HakOMUTENbHBIN.

®opma o0yuenus — oynas Ha 6aze kabuneta ¢puzuku MBOY OO Ne 79 (Ilentp
Touka pocra)

Pexxum 3ansaTuii: 1 pa3 B Hegento no 1 yacy (34 yaca B roxn).

[IpoaomxkuTensHOCTD 3aHATHS — 40 MUHYT.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npoiecca.
®DopMmBbl U pEXKUM 3aHATHH, IPEAYCMOTPEHHBIE IPOrPaMMOM, COTIACYIOTCS C HOpMaMHU
CanlluH u Bxitogaer B ce0sl TEOPETUYECKYIO U TPAKTUYECKYIO YaCTb.
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[IporpamMHBbIil MaTepual pacCUYUTaH:

- Ha TCOPETUYECKHE 3aHATUS (CEMHUHApPHI, JEKIMHU, Oeceqbl, BUKTOPUHBI); -
IpaKkTHUECKHUE PadOTHI (OMBITHI, IKCIIEPUMEHTHI, JIa0OpaTOpHbIE PAOOTHI).

- I'pynnwt yuamuxcsa — pa3sHOBO3PACTHEIE.

1.1. llean 1 3a1a44 MPOrpaMMBbl.

Lear mnporpamMMmbl: UIA yAOBICTBOPEHUS WHAMBUAYAIbHBIX IOTPEOHOCTEH B
€CTECTBEHHOHAYYHOM OOpa30BaHMsI W BOCIHUTAHMS YYAIIUXCS HAa OCHOBE 3HAHWUU 00
OKpY>KaIoIlleM MHpE, CAMOCTOSITEIbHO MTPHUOOPETAEMBIX B MPOIIECCE BBHIMOJIHEHUS Y4eOHO-
MCCJIEIOBATEbCKUX U MTPOCKTHBIX PaboT.

OcHoBHbIE 3a1a4H:

Oopaszoeamenvhuvle (npeomemmnuvle):

- copMupOBaTh NOHUMAHUE BCEOOIIEH CBSA3H SBICHUN MPUPOIBL;

- TIO3HAKOMUTHb C OCHOBHBIMM METOAAaMH W NPHUHOUIAMH  BEJICHHS
UCCJIEIOBAHUN U SKCIIEPUMEHTOB.

Hayuumw:

- (QopmynupoBaTh MOpeAMET, I1I€Jb M 3aJa4d HUCCIEIOBaHMs, BbIIBUTaTh
TUIIOTE3Y;

- HAaxXOJIUTh W AaHAJU3UPOBATh MH(OpPMALMIO O TOM, YTO H3BECTHO 00
HCCJIEYEMOM SIBJICHUU;

- TPOBOJUTH OMbITHI U IKCIIEPUMEHTHI;

- coOiroJaTh MpaBWiIa JIMYHOM M OOILECTBEHHOW TEXHHKU O€30MacHOCTH;
0€30IacCHOCTH MPHU MPOBECHUN MPAKTUYECKUX Pa0OT (IKCIIEPUMEHTOB, OIBITOB);

- AQHaJM3UPOBATh PE3YJIbTAThl SKCIEPUMEHTOB, (POPMYIUPOBATH BHIBOIHI;

- UCHOJIb30BaTh JIA0OPATOpHOE 000PYIOBAHUE U MHCTPYMEHTHI, HEOOXOIUMBbIE
JUTSI IPOBEJEHUS UCCIIEI0BAHNS;

- BUJETh KpacoTy B (pU3MKe NPUPOJHBIX SBJIICHUM, O0see IIIyOOKO 4yBCTBOBATh
OPEeKpacHOe, YTO JOJDUKHO CIOCOOCTBOBaTh BOCHUTAHMIO HEPABHOIYIIHOTO
OTHOIIIEHHUS K Mpo0JieMaM OKpYXKaroulei cpebl.

Juunocmnoie:

- c(hopMHUpPOBATH OTBETCTBEHHOE OTHOIICHHE K BBINOIHSAEMOI paboTe;

- pa3BUTHb KayecTBa, MO3BOJsIOMIKME 3(PPEKTUBHO pabOTaTh B KOJIJIEKTHBE,
peniaTh CIOpPHbIE BOMPOCH OECKOH(MIMKTHO, B MPOLECCE UCKYCCMM Ha OCHOBE
B3aUMHOT'O YBa)KCHUS;

- pa3BUTh TBOPYECKMH TMOAXOA K MCCIEIOBATEIbCKON MAESATENbHOCTH; -
chopMHUPOBATh AaKTHBHYIO, OOIIECTBEHHYIO )KHU3HEHHYIO MMO3ULIHUIO.
Memanpeomemmnuie:

- copMUpPOBATh AKTUBHYIO UCCIIEI0BATENBCKYIO MTO3UIHUIO;

- chopMHpPOBaTH HABBIKH KOHIICHTPAIIMA BHUMAHUS, CIIOCOOHOCTH OBICTPO
BKJIIOUATHCS B paboTy;

- chopMHpOBaTH CHOCOOHOCTh K CaMOCTOSATEILHOMY aHalIu3y, HaBBIKOB
YCTHOM Y NIHCBbMEHHOM PEYM, MaMSATH.
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Pazeums:

- m0003HATEIBLHOCTD U YBICYECHHOCTD;

- HAOJIOMATEeNTLHOCTh U YMEHUS TOEPKUBATh MPOU3BOJILHOE BHUMAHUE; -
3aMHTEPECOBAHHOCTh B pe3yJIbTaTaxX MPOBOJUMOIO UCCIIEI0BaHUS.
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1.2. Coaep:xkanue nporpaMmmbl

YueOHBIN IJIAH

Ne Pazgea. Tema. Bcero |®opMbI KOHTPOJIS
n/n 4acoB
1. Beenenne B 00pazoBaTeibHYIO 1
nporpammy.
1.1. | Yro Ttakoe ¢pusuka? Kak GpU3HKN MOTYyIarOT 1 Ompoc
uHpopmanuto o npupoje? IIpasuna 6e3onacHoOro
0OpaIIeHus C BEIIECTBAMU B OBITY
1 B 1abopaTopuu
2 N3mepsiem 1
2.1. [U3mepenus u uamepurenbHble npubopsl. Macca. 1 [TpakTuyeckas
M3mepenue maccol. CaMOZIeTIbHBIE BECHI. pabora
M3MepeHne JIMHENHBIX pa3MepOB.
IIpakTuyeckas pabora «V3MepeHne AIMH MabIXTEeI.
3 [U3 yero Bce cocTouT? 6
3.1. [Uro BHyTpH BemectBa? OT yero Tena pazdoyxaror? 1 ®poHTaNbHBII
Moneinb MoseKybl. COCTOSHUS BEIECTBA. orpoc
3.2. [IpakTtnueckas pabora «HabmoaeHue pazaMuHbIX 1 [TpakTuyeckas
COCTOSIHUH BEIIECTBA» paborta
3.3. [[louemy TPYAHO pasopBarb Tpoc? 2 [IpakTnueckas
B3anMoielicTBHe 4acTHII BEIIECTBA. pabora, Tect
[IpakTuueckas padora «Habmonenue quddysun B
KHUJIKOCTH U Ta3e»
3.4. [lnotHocTs. [IpakTHdeckas padora «OnpeneneHue 2 [IpakTnueckas
[UIOTHOCTH NMPHUPOJIHBIX MaTEepPUATIOBY. (KapTodens) paborta,
CamocrosiTen
pHas paboTa
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4 |B mupe B3auMO/1elCTBUA 9

4.1. [Nuepuus. 2 [IpakTnueckas
[IpakTuueckas pabota «Mojienab MEPTBOM METIN» pabota, onpoc

4.2. |B3zaumoneiicteue ten. Cunbl. M3mepenue cui. Cuinal 1 Tect
Tpenus. [lonp3a u Bpen. Cuna ynpyroctu. HaGmroneHue
BO3HUKHOBEHHUS CUJIBI YIIPYTOCTHU MPH ehopMaliuu

4.3. [[Ipaktnueckas paborta «HabmtoneHue paziuyHBIXBUIO0B 1 IIpakTnueckas
nedopmarm paborta

4.4, [lloueMy 3a0CTpeHHBIE TPEIAMETHl  KOJIOYU? 1 Tect
/laBneHne TBEPBIX TEII.

Ornpenenenue gaBiaeHUs TBEPAOTO Tea.

4.5. Bakon Ilackans. JlaBieHue B )KHAKOCTSIX M rasax. 1 CamMocTosTelIbHas
JlaBiieHre Ha TITYOMHE KUIKOCTH. paboTa
Coo01maromuecst CoCybl.

4.6. |®Ponran. M3rorosienue moaenu GoHTaHa 1 [IpakTuueckas

paborta

4.7. [McnbiTanue coOOCTBEHHBIX MOjieNel poHTaHa 1 [IpakTnueckas

pabora

4.8. |Apxumenona cuia. Mope, B KOTOPOM HEIb3s 1 Ompoc
YTOHYTb?

5 |B mupe npupoasl 10

5.1. (B mupe nBmwKymmxcs Ted. 1 Omnpoc
HaOmroienre OTHOCUTEALHOCTH ABHKEHUS. A
TIBUOKETCSI JIU TEIO?

5.2. |Tpaexropus. IIpoiinennsiii myrs. CKOpOCTS. 1 OpOHTAIBHBIN
HabmtoieHre TpaeKTOpyH IBMKEHUS IapuKa. ompJic

5.3. B mupe 3ByKa. 1 [TpakTnyeckas
UTto Takoe 3ByK U Kak ero co3nars? HursHon pabota
tenedoH
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5.4. B mupe Ttemnorel. Temneparypa. W3mepeHue 2 [IpakTnueckas
TeMIIepaTypbl BOJIbI, BO3IyXa. pabota, ompoc
[IpakTnueckas pabora: MOXHO JM  BOIY
BCKUITSITUTH B OyMa)>KHOM CTakaH4HKe?

5.5. [B mupe cBera. 1 Ormpoc
Kak oOpasytorcst Tenu? Ot gero ObiBaeT paayra?

5.6. B Mupe marmetusma: MarHuTHbIE TaHIIbI 1 [TpakTrueckas

pabora

5.7. [B Mupe anekTpuyecTBa: JIEKTPH3AIIHSL. 2 [MpakTuueckas
[IpakTryeckas paboTa: DIEKTPOTPYCHIIIKA. paborta, TecT

5.8. |CamMocCTOsTENBHOE UCCIEIOBAHNE 1 [TpakTHdeckas

pabora
6 |B Mupe 3Hepruu 2

6.1. [TIpocTbie MexaHu3MBbIL. M3ydueHue AeCTBUS phlyarau 1 [TpakTrueckas
[TPOCTBIX MEXaHU3MOB pabota, onpoc

6.2. |Oueprus. Bunsl sHepruu. Mexanudeckas pabora. 1 [TpakTrueckas
BrruncneHne MexaHU4ecKoi paOoThI. paborta, onpoc

7 |BbInmoJiHeHHe MHUHHU- TPOEKTOB 5

7.1. |Onpenenenuto Ha3BaHUs MPOEKTA, LIETH U 3a]a4 3 [TpakTHdeckas
VICCIIETOBAHMS, 0(OPMIICHUIO PE3YyIHTATOB pabora, TBOpUecKast
[POEKTHOM JAEATENBHOCTH pabora

7.2. |OdopmaeHue pe3yIbTaToB MPOSKTHONWIEATETLHOCTH. 1 TBopueckasipabota

7.3. |[3ammTa npoekTa 1 IIpoekTt

NTOI'O:

34
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Conep:xkanue yueOHOro njiaHa
Tema 1. Beenenue
3HAKOMCTBO C rpynnoi. TexHnka 6e301acHOCTH.
enu u 3aaa4 IpOrpamMMBl.
[Tpupona. Asnenus npupoasl. Yro uzyuaer gusuka? HabironeHHss 1 ONBITBI — METOAbI
Hay4YHOT'O TTO3HAHMUSI.
N3mepenne Gpu3nuecKkux BETUIHH.
Dopmvl KOHMPONA:
- OIIpoC
Tema 2. U3mepsiem
Teopus
W3mepenus u u3mepurebHbie Mpuoopsl. M3Mepenue TMHENHbBIX pa3MepoB Tel. EauHuiibt
u3mepenus. Mamepenne miomanu. M3mepenue o0néma Ten. MI3MepUTENbHBIA HWIHMHAP
(men3ypka). Eqununbl usmepenus BpeMenu. Macca. M3mepenue Maccwl. [IpakTudeckue
3aHATUS
1. CamopaenbHBIE BECHI.
2. 3mepenue JTMH MabIX Tell.
D®opMBI KOHTPOJIA:
- MpakTH4Yeckas padoTa.
Tema 3. U3 uero Bcé cocrout?
Teopus
N3 gero coctost BemecTtBa. Monekyina. Ctpoenue BemiectBa. [IOTHOCTS.
IIpakTHueckue 3aHATHS
1.MI3roToBi€HUE MOAEIH MOJIEKYJL.
2. Habmrogenune pa3InyHbIX COCTOSIHUM BEIECTBA.
3.Ha6monenue nuddysumn.
4.0OnpeneneHue MIOTHOCTH MPUPOJHBIX MaTEPUANIOB (KapTodes).
DopMbI KOHTPOJIA:
-ppoHTaNBHBIN OIIPOC;
- MpaKkTH4YecKas paboTa;
- TECTUPOBAHUE;
- caMoCTOsITeIbHas padoTa;
Tema 4. B mupe B3aumojaeiicTBusi

Teopus
Nuepuus. Bzaumopeiicteue ten. Cuna. U3mepenue cuit. [louemy 3a0cTpeHHBIE TPEAMETHI

komoun? 3akoH Ilackans. ApxumenoBa cuia.

[IpakTHUuecKue 3aHATHUS

1. Moaens MepTBOM NETIN

2. HaGnronenve pa3muyHbIX BUAOB JepopMariuu
3. UzroTorienue Mojaenu oHTaHa.

DopMBbI KOHTPOJIA:
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-0IpOC;

- IpakTH4YecKas paboTa;

- TECTUPOBAHUE;

- cCaMOCTOsITeIbHAs padoTa;
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Tema 5. B Mupe npupoasbl.

Teopus

B mupe nerxymmxcs ten. HabmoaeHne OTHOCUTENbHOCTH IBHKEHHSI. A TBUYKETCS JIU
teno? Tpaekropus. [Ipoitaennsiii myth. CkopocTs. Habmoaenue TpaekTopun JBUKEHUS
mapuka. B mupe 3Byka. UTo Takoe 3ByK U Kak €ro co3aatb? B Mupe TenioTsl.
Temnepartypa. MI3amMepenue TemmnepaTypsl Bojibl, Bo3ayxa. [Ipaktuueckas padbota: MoxkHO
JIM BOJLY BCKUIISITUTh B OyMaKHOM cTakaHuuke? B mupe cBeta. Kak oOpa3syrorcs teHu? Ot
yero ObIBaeT panyra? B mMupe MarHerusma: MarHuTHbIE TaHUbL. B Mupe
AIEKTPUYECTBA: DIIEKTPU3ALIUSL.

[IpakTHyeckue 3aHsATUS

1. Hutsnoi Tenedon

2. Kuniatok B OyMa)kHOM CTakaHUMKe 3. MarHUTHBIC TaHIIbI

3. DIEKTPOTPYCHIIIKA.

DopmbI

KOHTPOJIS:
- OTIPOC;
- IpaKTU4eckas padoTa;
-T€CTUPOBAHUE.

Tema 6. B mupe yHeprun
Teopus
[IpocTeie MexaHu3MBbl. DHeprus. Buasl sHeprun. ANbTEpHATUBHBIE UCTOYHUKH DHEPTUHU:
MEXaHUYECKUE AJIEKTPOCTAHLINHU, IPUIUBHBIEC 3JIEKTPOCTAHIIMU OHMOJIOTUYECKOE TOIUIMBO.
ATOMHas SHEPTUS U OE30MaCHOCTb.
IIpakTHU4ECKHE 3aHATHS
1. V3yyeHue necTBUS pblyara u mpoCThIX
MEXaHU3MOB

2. Buraucienne MexaHMIeCKoU paboThI.

DopMBbI KOHTPOJIS:
- OIpOC;
- IpaKkTHyecKas padoTa.

Tema 7. BoinoJiHeHHEe MUHHU-TIPOEKTOB
OnpeneneHunto Ha3BaHUs MIPOEKTA, LIETU U 3a7a4 UCCIIeI0BaHUS, 0DOPMIICHHUIO
pe3yJbTaTOB MPOEKTHOW JEATEIIBHOCTH.
OdopmieHne pe3ylbTaToB MPOEKTHON AESITENbHOCTH.
3ammTa IpoeKTa.
DopMBbI KOHTPOJIA:
- IpaKkTH4YecKas padoTa;
- TBOpUecKas padoTa;
- IIPOEKT.
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1.3. Ilnanunpyembie pe3yabTaThl

K koHny Kypca o0yyeHusi yqanuecs:
0yoym 3namo:

- YTO U3y4YaeT (PU3UKa;

- CMBICI TOHATUH: (u3nMyeckoe siBlIieHUE, (DU3NYECKUU 3aKOH, BEIIECTBO,
MaTepHusi, B3aUMOJICHCTBUE;

- TpuMepbl PU3NYECKUX SIBJICHUI: MEXaHUYECKUX, TETIJIOBBIX, JICKTPUUYECKHUX,
MarHUTHBIX, CBETOBBIX SIBJIICHHSIX;

- U3MEpUTEbHbIE MPUOOPHI, KOTOPHIMU MOJB3YyeTCs (PU3MKA: UX CXOJCTBA U
OTJINYMS; HA3HAUEHUE W TPaBWJIa UCIIOJIB30BaHUS MPUOOPOB U 00OPYIOBAHUS IS
AKCIIEPUMEHTOB.

- YTO TaKO€ MOJIEKYJIa U JIeJIaTh €€ MOJIEb U3 MOJAPYYHBIX CPEJICTB;

- COCTOSIHMSI BEIIECTBA U UX CBOWCTBA,;

-  TIOHSTHE TUIOTHOCTb, WHCTPYMEHTBHI HEOOXOAMMBIC ISl OIpeACIICHUS
IUIOTHOCTH - MEXaHU3M sIBJICHUS TU(dy3uu;

- YTO TaKOE€ CUJa M KaKue CUJIbI OBIBAIOT, BUABI CUJI U UX OTJIUYUTEIIbHbBIC
OCOOCHHOCTH;

- 3akoH Ilackans mjis )KUAKOCTEH U ra3oB;

- COOOLIAIOUINECs COCYIbl U UX OCOOCHHOCTD;

- 3aKOH Apxumena;

- TPOCTHIE MEXAHU3MBI,

- MexaHudeckas pabora;

- OCHOBHBIC METOJbl, MPUMEHSEMbIE B HCCIIEIOBATENBCKON NESITEIHHOCTH.
0yoym ymembw:

- T0JIb30BaThCs  JTAOOPATOPHBIMM  MPUOOpaMH U HUHCTPYMEHTAMH,
HEOOXOMUMBIMU JIJISi BBITIOJIHEHUSI KOHKPETHOTO UcCcieaoBanus. Bectu 3amucu
HaOII0ACHUI TeTpaau 1 pabouel TeTpaiu;

- TIPEACTaBIIATH PE3YJIbTAThl U3MEPEHUIA;

- pemiaTh MPOCTEHIIME KAUYE€CTBEHHBIC 3a7aud Ha MPUMEHEHHE H3YYEHHBIX
(bU3UYECKNX 3aKOHOB;

- OCYILECTBIAThH CaMOCTOSITeITbHBIT TTOWCK uH(bopMaIuu
€CTECTBEHHOHAYYHOTO COJIEpKaHUs C MCIOJIb30BAHUEM Pa3JIMUHBIX HCTOYHHUKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJISPHBIX H3JaHUH, KOMITBIOTEPHBIX
0a3 JaHHBIX, PECYPCOB

NHurtepHeTa), ee 00pabOTKY U IIpeJCTaBICHHUE B pa3HbIX opmax;

- HUCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ¥ YMEHUS B TMPAKTHYECKOU
NEATEIIbHOCTH;

Ob0sagaTp HABLIKAMMU:

- CaMOCTOSITEeJIbHBIX HAOJI0/IEHUH 32 00bEKTOM HCCIIEAOBAHMUS;

- U3MEpPEHUU TeMIIepaTyphl, MAacChl, 00beMa, PACCTOSHHS, PA3MEPOB MaJIbIX
TE€JI C IOMOIIBIO PSAJOB, IPOMEXKYTKA BPEMEHH;
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- cOOpKHM YCTaHOBKH JUJIsl SKCTIEPUMEHTA 10 OMUCAHUIO, PUCYHKY, CXEME;

- TIOCTAHOBKH 3KCIICPUMEHTA,

- BBINOJIHEHUA pedepaTUBHON U HEOOIIBIION UCCIIEA0BATEIbCKOM PabOTHI.

- HCIIOJIB30BaHMsI JA00paTOPHOTO 000PYAOBaHHS, HTHCTPYMEHTOB U TPHOOPOB,
HEOOXOIMMBIX JIJIsl IPOBEICHUS OTBITOB M KCTICPUMEHTAIBHBIX UCCIICIOBAHHMA, B TO

YHCIIe, BBIXOAIINX 32 paMKH Kypca (pU3uKN CpeTHEH IKOJIbI;
JIuunocmmuuie peynomamol. Yuawgueca 6yoym nposaeiamo:

- OTBETCTBEHHOE OTHOIICHHE K BBITIOJIHSEMOM paboTe;

- KadecTBa, Mo3BoJstonre 3((eKTHBHO paboTaTh B KOJUIEKTHBE, PEIIaTh
CIIOpHBIE BOTMPOCH OECKOH(IUKTHO, B MPOIECCE AUCKYCCUU Ha OCHOBE B3aUMHOTO
YBa)KCHHUSI; - TBOPUYECKUH MOAXO] K UCCIEIOBATEILCKON NEATENbHOCTH; - AKTUBHYIO,
OOIIECTBEHHYIO )KHU3HEHHYIO MO3UIIHIO.

Memanpeomemmboie pezynomamol. Y yuawguxca 0yoym cpopmuposansi:

- aKTHBHAas MCCJIEIOBATEIbCKASI TO3UIIHS;

- HaABBIKU KOHIICHTPAIIMU BHUMAHMUSI, CHOCOOHOCTH OBICTPO BKIIFOUATHCS B
paborty;

- CIOCOOHOCTh K CaMOCTOSITETbHOMY AaHAllM3y, HAaBBIKOB YCTHOH W
MUCbMEHHOM peuu, TaMsITH.

- 110003HATENbHOCTh U YBIEUEHHOCTD;

- HaOJIOAATEeNHbHOCTh M YMEHHMSI MOAJEPKUBATh MPOU3BOIHHOE BHUMAHHE, -
3aMHTEPECOBAHHOCTDH B PE3yJbTaTaX MPOBOAMMOIO UCCIIEIOBAHMUS.
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DopMbI aTTECTALMH

MexaHHu3M OLIEHKHU Pe3yJbTATOB

B cTpykType nporpaMmbl BBIIEISIOTCS IBa OCHOBHBIX KOMIIOHEHTA - TEOPETHYECKHI
u npaktuueckuil. [locnennuii Bkiroyaer B ceOsi OTpaOOTKY MPAKTHUECKUX HABBIKOB,
HEOOXOIMMBIX JIJIsl peajn3allii UCCIEA0BaHMsl, U COOCTBEHHO BBITIOJIHEHUE TPOCKTHOM WU
UCCIIeI0BATENHCKOM pabOThl. B CBSA3M ¢ 3TUM MEXaHM3M OLIEHKH MOTYyYaeMbIX PE3YJIbTaTOB
MOJKET OBITh Pa3IMYHBIM.

Texkymuii KOHTPOJIb 32 YCBOCHHUEM TEOPETHUECKOrO0 MaTepHalla HOCUT XapaKTep
omnpoca WM 3a4€TOB IO OTAENbHBIM TeMaM (paszaenaM). TeKylmuid KOHTPOIb OCBOEHUS
MPAKTUYECKOM YacTH MPOrpaMMbl OCYILIECTBISETCS B MPOLECCE BBINOJHEHUS FOHBIMH
MCCJIEI0BATESIMH 3TAIlOB CAMOCTOSTENIbHBIX PadOT.

®opMOil HTOTOBOr0 KOHTPOJIfA, B JTAHHOM Cllydae, IBJISIETCA y4acThe 00ydarouierocs
B KOH(EpEHLIUHU, IPEACTABICHUE U 3alllUTa IPOEKTHOW U UCCIIEA0BATEIBCKON pabOTHI.

O1neHoYHbIE MaTepHaJIbI

MeToapl TeNaroruueckoid JUArHOCTHKH: OMpOC, HAONIOJACHHE, TECTHUPOBAHUE,
M3YyYCHHUE TIEearOTMYecKOi JOKYMEHTAIlMH, yCTHAs M THCbMEHHAs (MHIWBUIyajbHAas)
npoBepka cHOPMUPOBAHHOCTH TEX WMIIM MHBIX KauecTB IIKOJbHUKA; MPOEKTHas padoTa.
Cucrema JMarHOCTUKH BBIPAXKaeTCsl B COTJIACOBAHUU TEM U COJAEPIKaHUS MPOBEPOK, (hopm
u  MeronoB. [lapamnenbHO W3Y4YEHHIO TMPEAMETHBIX JOCTHKEHHUH  IIKOJIHHHKOB
OTIpE/ICTISICTCS] Pa3BUTHUE Psiia TAKMX KaueCTB, KaK TPYAOII0OHE, BOJIS U OTBETCTBEHHOCTD,
TBOPUYECKUN ¥ MHUITMATUBHBIN MOAXOM K JIeiaM, Kpyro3op u np. JlaHHbIE METOABI MOKHO
WCIIONIb30BaTh KaK IJs TEKYIIero, TaK W JJs MPOMEXKYTOYHOTO KOHTPOJISI OCBOCHUS
00pa3oBaTeNbHON MPOrPaMMBbI.
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2.5. MeToanyeckue MaTepuabl

na peanuzayuu [Ipoepammovl Heobx00uMbl credyroujue yciosus.

-  HaMW4Yhe YYEeOHOTO TIOMENICHHWS CO CTOJIAMH W CTYJbSIMH, JTOCKOH,
TEXHUYECKUM 000PYI0BaHUEM JIJIsl IEMOHCTPAIIMK HATJISTHOTO MaTepHuaa, BUIE€0- U
ayJInoOMaTepHaJIOB;

- yuyeOHO€ TMOMEIIEHUE OJDKHO OBITh MPHUCHOCOOJICHO JUIsl MPOBEICHUS
(U3UYECKUX OMBITOB U AKCIIEPUMEHTOB, B TOM YHCJIC U JUTUTEILHOTO XapaKTepa;

- HaJIW4YMe HArJSJHOTO M JUJAKTHUYECKOro MaTepuayia (TaOiuIlbl, CXEMbI U
Apyroe);

-  HaMWYMe TEXHWYECKMX © JIA0OPATOPHBIX  CPEACTB:  HMHKCHEPHBIM
KaJIBKYJISATOP, DJICKTPOHHBIC W aNTEYHBIC BECHI, PYJETKA, CEKYHIOMEp, TEPMOMETD,
OapomeTp, XuMuiecKas nocyja (MUIeTku, mTpoOupKu, Koyiowl, yamku [letpu u T1.11.),
CpelCcTBa UHIMBUIYATIbHOM 3aIUTHI;

- HaJIM4ue METOINYECCKON OMOINOTEKH;

-  HaJIM4YME KOMIIBIOTEpPA, WHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOrPaAMM,
CKOPOCTHOTO JocTymna B MHTEpHeT, 71 oCylIecTBICHUS MOAOOPKHA UHPOPMAIIUU U
JUTEPATYPHI IO TEMaM BBITIOTHIEMbIX UCCIIEOBAaHUM.

[IpakTtrueckass 4acth [IporpamMmbl pearm3yeTcs € HCIOJb30BAaHUEM Pa3TMYHBIX
MpUOOPOB U UHCTPYMEHTOB:

- BECHI,

- TEPMOMETpHI,

- Mar”uThl,

- TUIACTHHA U3 OPICTEKIIA,

- nmaboparopHas ocyaa (mpoOupKH, KOJIOkI, MUIETKH, yamiku [lerpu u T.1.), -
CpeICcTBa MHIWBHUIYATHHOM 3aIHUTHI.

Ipumepnvie memol yuebHo-ucCcIe008amMeNbCKUX pabOM, GbINOTHAEMbBIX
00VUAIOUWUMUCSL:

«BIHsiHHE MAarHUTHOTO TOJISL HA POCT PACTCHUIN»

«BrusiHrEe BIaXXHOCTH BO3/lyXa HA pOCT pacTeHuin» «Mou

donTan». Mcnbitanue Mmoaenu (oHTaHa.

«/M3ydeHne CHe)KHOTO TIOKPOBA BO JBOPE IITKOJIBD).

CpeacrBamMu peajn3anuu NPorpaMMbl Kypca siBJIsieTCs:

- co3naHue atMocdephbl 3aMHTEPECOBAHHOCTH KaXKO0TO 00YyYarolierocs B
pabote

TPYIIIBI ITyTEM BOBJICUCHHSI €T0 B YICOHYIO JICATCITLHOCTD;

- CTUMYJMpOBaHWE OOydYaOIIMXCS K BBICKA3bIBAHUIO, HCITOJIH30BAHUIO
Pa3IMYHBIX CIIOCOOOB BBHITIOJTHEHUS 3a/IaHUN;

- HUCIOJIb30BaHWE Ha 3aHATHUAX Pa3IUYHOTO JTUIAKTHYECKOrOo Marepuala,
MO3BOJISIONIETO O0YYaIOIMUMCsI BBIOMpaTh HambOoJee 3HAYUMBbIC NI HUX BHUABI U
dbopMBI Y4eOHOTO COZEpIKaHUS;

- TIPOBEJICHUE HA 3aHATHUSAX 3aHUMATENIbHBIX OMBITOB U (PPOHTAIBHBIX PadoT,
3HAUUTENFHO YCUJIIMBAET MHTEPEC 00YUaIOIINXCA.
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AJITOPUTM Y4eOHOT0 3aHSITUS
1 3Tam: opraHU3aIMOHHBINA
2 3TaI: MPOBEPOUHBII
3 3Tan: NOArOTOBUTEIBHBIN (MIOATOTOBKA K HOBOMY COJIEP>KaHUIO)
4 3Tar: OCHOBHOM
S 3Tar: KOHTPOJIbHBIN
6 sTam: UTOTOBBII
7 9Tan: peIeKTUBHBIN
8 sTan: nuHpopmMaMOHHBIN



TOUYKA \!Pocm

KAJIEHJAPHO-TEMATHYECKOEIIVTAHUPOBAHUE

Ne Kou-
n/ Tembl BO
n 4yacos
Beenenue. 1
1| Y7o takoe ¢usuka? Kak ¢pusuku nmonyqarotr napopmanuo o npupose? 1
[TpaBua 6e30macHOTO OOpaIeHus C BEMECTBAMH B OBITY U B 1a00paTOpuu.
HN3mepsiem 1
2 |U3mepenus wu U3MEPHUTEIIbHBIC PUOOPBHI. Macca. 1
Usmepenne macchl. CaMOJIeNIbHBIE BECHI.
N3mepenue nuHeitHbx pazMmepos. [Ipaktuueckas padota «3mepenue qiimH
MaJbIX TE».
N3 yero Bce cocTOUT 6
3 |[Yro BHyTpH BemecTBa? OT Yero tena pa3Oyxarot? 1
Monenb Monekyibl. COCTOSHUS BELIECTBa.
4 | IIpakTuueckas pabora «HabmroneHne pa3nuyHbIX COCTOSHUHN BEIIECTBA» 1
5 [[louemy TpyaHO pa3opBaTh Tpoc? B3anmMopaeiicTBre 4acTHUI BEIIECTBA. 1
6 | IIpakTuueckas pabota «HaOmonenue qudy3un B )KUAKOCTH U razen 1
7 | I[InoTHOCTS.
8 [IpakTrueckas padora «OnpeaeneHne IIOTHOCTH MPUPOIHBIX MaTEPHUAIIOBY. 1
(xapTodens)
B mupe B3aumMoaeiicTBust
9 |Uueprus. 1
10 | Ipaktuyeckas pabora «Mojaesbs MEpTBO TN 1
11 |BzaumopneiictBue ten. Cuibl. U3mepenne cwin. Cuna tpenus. [lons3a u Bpen. 1
Cuna ynpyroctu. HalmioneHne BO3HUKHOBEHHUS CHJIBI YIPYTOCTH IMpH|
nedopmaru
12 | Tlpaxtruyeckas pabora «HabnroaeHHE pa3IMIHBIX BUIOB JAe)OpMAaITHI) 1
13 [[Touemy 3a0cTpeHHBIE MPeAMETHI Kotoun? JlaBneHue TBEPAIX Tell. 1
Omnpeznenenue 1aBIeHUs TBEPOTO Tea.
14 3akoHn [lackans. J[aBieHue B )KUIKOCTAX U ra3ax. JlaBieHne Ha TIIyOnHE 1
xuakocTu. CooOIIaoIUeECs COCYIbI.
15 | ®onTtan. U3rorosienue moaenu ¢poHTaHA. 1
16 | UcnbiTanune coOCTBEHHBIX Mojienel poHTaHa. 1
17 | Apxumenosa cuia. Mope, B KOTOPOM HEJb3s1 yTOHYThH 7 1
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B Mmupe npupoabi 10
18 B Mupe ABMKYLIMXCS TEJ. 1
HaOnroneHne OTHOCUTENbHOCTH ABMXKEHUS. A IBUXKETCS JIU TE0?
19 [Tpaexropus. [Ipoitnennsii myth. Ckopocth. Habmroaenue 1
TPAEKTOPUU JIBUKEHUS ILIAPUKA.
20 B mupe 3ByKa. 1
Uro Takoe 3ByK M Kak ero co3nath? HutsHol TenedoHn.
21 B mupe Temnotel. Temneparypa. Mi3MepeHnue reMnepaTypsl BOJbl, BO3IyXa. 1
22 | IlpakTtuueckas pabota: M0XHO JI BOAY BCKUIISITUT B OYMa)KHOM 1
CTaKaHUYHUKe?
23 B mupe cBera. 1
Kax o6pasyrorcsa Tenu? Ot yero ObiBaeT pajayra?
24 | B Mupe MarHeTu3ma: MarHuTHbIC TaHIBL. 1
25 |B Mupe 37eKTprUYecTBa: dICKTPU3aLHUS. 1
26 [[IpakTrdeckas paboTa: DJIEKTPOTPYCHIIKA. 1
27 |CaMOCTOSITENIbHOE MCCIIeIOBAaHHE 1
B mupe 3neprun 2
28 | IIpocteie MexaHU3MBI. M3ydeHue qeiicTBUS phluara 1 MpOCThIX MEXaHU3MOB 1
29 | Dueprus. Bunsl sHeprun. Mexanndeckas pabora. Beraucienue 1
MEXaHUYECKOi
paboTHI.
BeinosHeHnne MuHM- 5
TPOEKTOB
30 | Ompenenenuto Ha3BaHUS MPOEKTA, ST U 33a4 UCCIICIOBAHUS, OPOPMIICHHIO 3
pe3yIbTaTOB MIPOEKTHON JEATEIbHOCTU
31 | Odopmruenue pe3yabTaTOB MPOESKTHOM EATEIHbHOCTH 1
32 | 3amuTa mpoekTa 1
NUTOT'O 34




TOUKA \!Pocm
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUUTEJIA

benbko E. Becenbie Hayunsie onbiThl / E. benbko. - OO0 «Ilutep Ilpecey,
2015https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-
30.html

['ypesuu A.E., UcaeB JI.A., Tlontak JI.C. ®usuka, xumus. 5-6 kinacc Uza. «Ipodar,
2011 3emus 51 ComHeyHas cucrema

Cepus «rpa «3abaBbl B kapTunkax» —M3narenscTBo«BecHa-au3zaiiny, 2014

«M3patenbcTBO «IKeMoy, 2016 BanknuB J[k. 3aHUMAaTEIbHBIE OIBITHI TTO (PU3HKE. -
M.:ACT: Actpensb, 2008T.

I'opes JI.A. 3anumarenbabie onbITh 10 ¢usnke/ Ku. ans yunrtens JILA. Topes. — 2-¢
nepepad. — M.: [Ipocsemenne, 1985. — 184 c.

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
«I'mazamu pusuka OT Kpasi paayru K rpanuiie Bpemenn» Yoinrep Jlesun, 2019
« Kpacora ¢pusuku. [locturas ycrpoiictBo npupoasn» ®@penk Bumbuek, 2015
Acnmama3zoB A.T'., BapiamoB A.A. Y nuButenbHas ¢usnka. M.-Jlobpocset, 2002
[aneneprreitn. JI. 3a6aBnas ¢usuka. - M.: Jletckas nuteparypa, 2014.

MaiiopoB A.H. ®usuka as mo6ia3HaTe bHbIX, Wi O yeM He y3Haellb Ha Ypoke. SIpociaBib:
Axanemus pazputusi, 2011.

[Tononwpubiii P. Heuto o nmenun Hukro.- M.: JleTckas nuteparypa, 2018


https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html
https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html

TOUKA \!Pocm
HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

[IepBblii B MUPE HAYYHBIN KypHaI IJIS IIKOJbHUKOB, PACCYMTAHHBIN Ha MAaCCOBOTO YUTATENS.
[TopTtan ectecTBeHHBIX Hayk: Du3nka

http://www.e-science.ru/physics

I'maBuas 3agava pazaena GU3UKA - o0beuHUTS JIIOACH HHTEpPECYIONTUXCS PU3NKON 1
PEI0CTAaBUTh YUTATENIIM MaTepUalIbl 10 TEOPETUUECKON U3HKE.

BBeneHne B HAHOTEXHOJIOTUU

http://nano-edu.ulsu.ru

Cdepa HaHOTEXHOJOTUN CYMTACTCS BO BCEM MHUPE KITFOUEBOM TeMou 11 TexHosormii X X1 Beka.
N3narensctBo BMHOM. Jlabopatopusi 3HaHUI.

http://metodist.lbz.ru/

CaiiT MeToaM4ECKOU CITy:KObl N3aTENbCTBA OCYIIECTBIISIET OOPATHYIO CBSI3b C YUUTEIISIMH,
CETEBYIO KOHCYJIbTAIMOHHYIO TOAAEPKKY MEAAroroB Kak cujiaMu aBTopoB Bcex YMK, Ttak u
MeToAuCTaMu u3aaTenbeTBa. Ha caiite pyHKIIMOHUPYIOT aBTOPCKHUE MACTEPCKHE pa3padOTIYNKOB
YMK, B paMKax KOTOpPBIX MpeJIaratoTcsi METOJUYECKHUE MaTepuaibl aBTOPOB, (POPYMBI €
YUUTEISIMH, TOTIOTHUTEIBHBIC SJICKTPOHHBIE TIPUIIOKEHHUS B CBOOOTHOM JIOCTYTIE JIJISl BCEX
YUHUTEIEH, a TaKKe JICKTOPUU TI0 Pa3IMYHBIM HapaBJICHUSIM HH(GOpMATU3aIIUU 00pa30BaHus U
OopraHu3aluu 00y4YeHUs B OKPHITONU HH(DOPMAITMOHHOMN cpejie.

SAHUMATEJIbHA A ®M131KA B BOITPOCAX U OTBETAX

http://elkin52.narod.ru/

CrpaHulibl cailTa yYuTENA-METOAUCTA, 3aCIyKEHHOT0 yuntens PO Bukmopa Heanosuua
Envkuna 6ykBaibHO MPOHU3AHBI YKCIIEPUMEHTOM — JIEMOHCTPALIMOHHBIM U (PPOHTAIBHBIM, IS
m0003HATEIBHBIX, — ONBITaMU-(Qokycamu. OOCYKIat0TCs MPOOIEMBbI SKCIIEPUMEHTa U TEOPUH.
OdeHb MHOrO MaTepHala K ypoKam B BUJIE MOJIE3HBIX HAOIIOICHUN U PacCyKIECHUH.
KITACCHAS ®U3UKA

http://class-fizika.narod.ru/index.htm

Caiit Enenvi Anexcanopogusvt banournoii, THTEPECHBIN U AJI YYUTENEH, U I YICHUKOB (UTO
MMOCMOTPETh, YEM YBIIEUBCS, UYTO TOUUTaTh). HeoObIYHbIE MaTEpHAIIBI K YPOKAM, B OCHOBHOM JIJIsI
7-r0 1 9-T0 KJ1accoB (HarpuMep, ONTUYECKUE WIUTFO3UH ), MHOTO JIOMAIITHUX SKCIIEPUMEHTATBHBIX
3aJlaHuM.

OU3NKA B AHUMALIUAX

http://physics.nad.ru/physics.htm.

JlecsiTh OUEHb KPACUBBIX aHUMAITMW TI0 OCHOBHBIM pasjesiaM (pU3uku — MeXaHUKe,
TEPMOJANHAMMKE, ONITUKE, JJIEKTPOMATHETU3MY.

VYuebHo-pa3BieKkaTeIbHbIN OPTA U1 JACTEeH, YUUTENeH, U POJAUTEIICH.

http://nau-ra.ru/

Hudporas naboparopus mo ¢pusuke. Pekomenaaruu mo padore ¢ nudpoBoii naboparopueit
(BUICOPOIIUKH).



https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
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https://www.google.com/url?q=http://physics.nad.ru/physics.htm&sa=D&ust=1550527145987000
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