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HOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1o (Qu3MKEe Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsA
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMma o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma no ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®uzrka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (U3UUSCKOU
reorpaduelf, BHOCHUT BKJaJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenopaBanust ydeOHoro npenmera «Dusmuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa3oBaTeNibHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
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Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuanku:

e TmpuoOpeTeHHWEe HHTEpeca W CTPEMJICHUS OOYyYalolUXCsi K HaydyHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHLE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHue NpPENCTABICHUNA O PONM (PU3UKHU JI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oynymen
npo(hecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

e OCBOCHME METOJOB pEUIEHUS MPOCTEHIIMX pacy€THBIX 3aJad4 C
UCITOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOJIOAATh IPUPOJIHBIE SIBIICHUS U BBIMOJHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

e OCBOEHME NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINYECKOTO COAepKaHUS,
BKJIIOYAsi HUH(POPMALIUIO O COBPEMEHHBIX JTOCTHRKEHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

e 3HAKOMCTBO cO chepamu nmpodecCHoHaTbHON IeITSIBPHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
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7a00paTOPHBIX PabOT W OMBITOB € YYETOM HWHIWBHUAYAIbHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COAEPKAHUE OBYUYEHUSA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpemHocTs u3mMepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Jlemoncmpayuu.
1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOoLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl HK3MEPUTEIIBHOTO Mprbdopa.
2. HM3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3MepeHue Ttemmeparypbl MpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OOoJIbIle, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
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arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  NPUTSHDKCHUEM WA

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wHepruu. 3aKOH WHEpUUH. B3auMoneincTBue Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHUIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBHUM TEIl.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.
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4. OmbITBl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsHKEHUS (aedopMarivn)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBuE IMJIaBaHMs TeJN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

o Uk w NP

N

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYMPOBAHUE JIOOKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pasznen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass sHeprusa. KuHeTnueckas U TMOTEHIMAIbHAs DHEPIHsL.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJILHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOXKEHHUS MOJIEKYJIAPHO-KUHETHYECKONU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETHYECKOW TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Terionepeaaya 17} COBEpULICHNE paboThI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.
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[Tpunuuner pabotel TemnoBeix aBuratenedt KIIJ| TemioBoro neuratens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.
Hemoncmpauuu.
1. HaGnroneHue OpoyHOBCKOTO JABUKEHUSI.
2. Habmonenne nuddysum.
3. HaOnronenue siBieHUN CMauMBaHUs U KaUJUISIPHBIX SBICHUM.
4. HaOmrosieHue TerIoBOro pacuIupeHus Tell.
5. M3MeHeHue naBleHus raza Mpud U3MEHEHUM OOBbEMA W HAarpeBaHUU WM
OXJIQXKCHUU.
[IpaBuna u3MepeHus: TEMIEPaTyphl.
Bunae! Tenmonepenayn.
OxJtaxIeHue IpU COBEPIIICHUH paOOTHI.
HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIaMHU.
10. CpaBHEHME TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
11. HabnrogeHue KUneHus.
12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI ITPH TIIABJICHUH.
13. Mopenu TerIoBbIX ABUTATENEH.
Jlabopamopnvie pabomul u onvimaol.
1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WJIU caxapa.
3. OmnbITel 1O HAONIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.
4. OmpeneneHue NaBJICHUS BO3AyXa B OaJTIOHE MITIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3JayXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.
6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.
8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU H
ropsiyer BOJIBL.
9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  INIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.
10. OnipeniesieHne yAeIbHON TETI0OEMKOCTH BEIIIECTBA.
11. MccnenoBanue npoiecca HCnapeHusl.
12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.
13. OnpenesieHue yeIbHON TEIUIOTHI UIABJICHUS JIbJA.
Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

© ® N o
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Onextpuzanus Tena. J[Ba poaa 3lEKTpUYECKUX 3apsAnoB. B3ammopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
i ydactka uenu. [lociienmoBarennbHOE M MApailjIeIbHOE  COCAUHEHUE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIIEKTPOMArHuTOB B TEXHUKE. [[eicTBHE MarHUTHOIO MOJIA HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U AW N e
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12. I3smepeHue critbl TOKa aMIIepMETPOM.

13. 3mepenne 31eKTpUIecKOTo HAPSHKSHUS BOJIBTMETPOM.

14. PeoctaT 1 Mara3suH CONPOTHUBIICHUM.

15. B3auMoeiicTBue MOCTOSIHHBIX MAarHUTOB.

16. MosenupoBaHuEe HEBO3MOKHOCTH pa3JieJICHUs MOJIFOCOB MarHuTa.

17. MopenupoBaHuEe MarHUTHBIX TIOJIEH TTOCTOSSHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoe€ 1oJje Toka. DJIEKTPOMAarHur.

20. [leficTBHE€ MAarHUTHOTO TOJISE HAa TPOBOJIHUK C TOKOM.

21. DJIEKTPOJBUTATENb MOCTOSHHOTO TOKA.

22. UccnenoBanue sSIBICHUS IEKTPOMATHUTHON WHTYKITHH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTb HAINpPAaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmpITBl TIO HAOMIOACHUIO DJICKTPU3AIMU TEJl WHAYKIHEH W TpH
CONPUKOCHOBEHUH.

2. UccnenoBanue JeHCTBUA JJIEKTPUYECKOTO TOJsI HA TPOBOJHUKU H

JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepennre u peryaupoBaHie CHIIbI TOKA.

H3mepenne u peryjanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT

COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTh AIEKTPUUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN IONEPEUHOTO
CCUCHHS M MaTepuara.

8. IlpoBepka mpaBWiia CJIOXKEHHUS HANPSOKEHUW TIPU TMOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWIbl TOKA TPH TMapaieIbHOM COEIUHECHUU
PE3UCTOPOB.

10. Onpepenenne paboThI IEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 pe3UCTOp.

11. OnpenesieHHe MOIIMHOCTH  3JIEKTPUUYECKOTO TOKa, BBIJAEISIEMON Ha
pesucrope.

12. UccnenoBanmne 3aBHCHUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenennie KIIJ[ narpesarerns.

14. UccnegoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

o u k~w
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15. I3yyeHue MarHUTHOrO TMOJsi TMOCTOSHHBIX MAarHUTOB TMPHU  HUX
00BEIMHEHUH U PA3ICIICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KATYIKE.

18. MI3ydyeHue AeMCTBUSA MarHUTHOIO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICNOBAHUE W3MEHCHHW 3HAYEHWS W HAIPAaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMoJiMHENHOe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

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

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

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOPOCTH.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

9HCPIruu.
Hemoncmpauyuu.
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10.
11.
12.
13.
14.
15.
16.

Habnrogenne MexaHM4eCcKoro JBHKEHHsSI Tea OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKECHUU TeJa MO IEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM TJTIOCKOCTH.

4. WccnmemoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.
5. IIpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIKEHHH 0e3
HadaJIbHOHU CKOPOCTH IIYTH OTHOCATCA KaK pPsa HEYETHBIX qucel, TO
COOTBCTCTBYIOIIHEC ITPOMEIKYTKHN BPEMCHHU OAWMHAKOBEI.
6. HCCHC}IOB&HI/IC 3aBUCUMOCTHU CHIIBI TPCHHA CKOJIBXKCHHUA OT CHJIbI
HOPMAJIbBHOT'O JaBJICHHA.
Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.
8. OrmpenencHue KECTKOCTH MPYKUHBI.
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9. OmpeneneHue pabOThI CUJIBI TPEHHS MIPU PABHOMEPHOM JIBIDKCHHH Teia
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHusI ¥ BOJIHBI.

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

3aryxaromnme — kojeOaHus.  BeIHyXAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

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

Hemoncmpauuu.

1. HaOmromenue koyeOaHWi T IOA AEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

HaoOmronenue koinebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmronerre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

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

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

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

[okymeHT co3aaH B anekTpoHHon chopme. Ne Pl no cumsnke 2023-2024 ot 28.09.2023. VicnonHutens: Abapaxmaros U.IM. r'BﬂEKTPOHHbIﬁ
CrpaHunua 13 3 38. CTpanuua cosaaHa: 21.11.2023 10:20 =¥ TATAPCTAH



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JIynel. Otpaxenne cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom syweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHKpPOCKONIa M Tejeckoma. [71a3 Kak onTudeckass cucrtema. bIH30pyKoCTh U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuveckuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

W X N R WwN e

[Tpuntun gevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
MaJICHUS.
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2. W3ydeHue xapaKTepUCTUK N300paKEHUs peIMeTa B IIIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI COOMparoIIen
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u MoryiomeHne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- U raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiiOBOIO M MAacCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4€HHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aluH
u  0000mIeHUsT MPEIMETHOTO  COACPKAHWUSA W ONbITa  JEATEIIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.
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[Ipy M3ydyeHHM AAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH (pU3NUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe udydyeHus pu3MKA Ha ypOBHE OCHOBHOIO 00I11IeT0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIOMIME TUIYHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMOTH4YECKOr0 BOCIMTAHUA:

e — MPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOIIICHHUE K TOCTUKEHUSIM POCCUMUCKUX YUEHBIX--(DUZUKOB;

e 2) rpa:kKIaHCKOIo0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TMPUMEHEHHEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAHHE BAKHOCTH MOPATBHO--3TUYECKHX MPHUHITUIIOB B JCATEIHHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:
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— BOCIPUATHE ICTETUUYECKUX KauyeCTB (PU3MYECKOW HAyKH: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e — OCO3HAHHE IIEHHOCTHM (U3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYpBHI;

e — pa3BUTHE HAy4yHOH JIOOO3HATENBHOCTH, HMHTEpEca K HCCIIEA0BATEIIbCKOM
NEeSATENbHOCTH;

e 5) dopMupoBaHus  KyJbTYPbl  3A0POBbSI H  3MOLMOHAJIBHOIO
0/1aromnoJry4us:

e — OCO3HaHHME UEHHOCTH Oe3omacHOro o0Opa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

e — Cc(pOpPMHUPOBAHHOCTh HaBbIKa peQJIEKCUU, MPU3HAHHUE CBOErOo IpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AKTMBHOE YYacTHE€ B pEUICHUU MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PU3NYECKUX
3HAHUI;

e — HHTEpEC K MPAKTUYECKOMY U3YUYEHHIO TPO(eccHil, CBI3aHHBIX C (PUNKOW;

e 7)3K0JI0TrH4€eCKOr0 BOCIIUTAHUSA:

e — OpHUEHTalMs Ha NMpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pelIeHHs 3a1ad B
o0JacTl OKpy’Karolled cpelbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

e — OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIIMMCSH YCJIOBHAM CONUAJIBHOM M NPUPOAHON
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBITIOJHCHUH WCCICIOBAHUN U
MPOEKTOB (M3UYECKONW HAIMPaABICHHOCTU, OTKPBITOCTH OMBITY W 3HAHUSAM
IpYTHX;

e — TIOBBIIICHWE YPOBHS CBOEM KOMIIETEHTHOCTA YEpEe3 MPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YU CJEe (OPMYITHUPOBATH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;
e — OCO3HaHHE AePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH

11)76370:97
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e — IUIAHUPOBAHHWE CBOEr0 Pa3BUTHUS B MPUOOPETEHUM HOBBIX (PUIHMUECKUX
3HAHUIM;

e — CTPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OIICHKAa CBOMX JCWCTBHM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOUIYIO CpPELy,
BO3MOXKHBIX TJI00AJIBHBIX MOCIICICTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHsS TpOrpamMMbl MO (pU3MKE HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OyayT chopMUpPOBaHbI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbE  y4eOHBbIE  JCWUCTBUS,  PEryJIATHBHBIC
yYHUBEpCaJIbHbIE Y4eOHBIC ICHCTBUSL.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jioruyeckne 1eiicTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BICHUIN);

e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

e BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABJISITH NMPUUYUHHO--CJICACTBEHHBIE CBS3U TMPHU H3YUYCHUH (PU3NUECKUX
SIBJICHUI U TIPOIIECCOB, JI€JaTh BBIBOJBI C HCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

e CaMOCTOSITEJIHO BBIOMpATh CMOcOO pemieHus ydeOHoM (u3nyeckomn
3aauu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOJXOJISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:

e HCIIOJIH30BaTh BOIIPOCH! KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

e TPOBOJUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIAHY OTIBIT, HECIIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

e OICHUBATh HA TPUMEHHMOCTb U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJIC CCIICIOBAHMUS UJIH SKCIICPUMCHTA,;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;
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e TMPOTHO3MPOBATH BO3MOXKHOE JajibHeWIIee pa3BuTHE (HU3HMUECKHUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

e TMPUMEHATH PA3JIMYHBIE METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI MPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

e AHANM3HUPOBATH, CUCTEMATU3UPOBATH U MHTEPHPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OopMy mpeicTaBiICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
CXeMaMH, luarpaMMaMu, HTHOU rpadukoit u ux KOMOUHAITUSMH.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B X0/€ OOCYXIEHHs yuyeOHOro MaTepuana, pe3yslbTaToB JabOPaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYLIECTBY 00CYKIAEMOIl TEMBI U
BBICKA3bIBaTh WJCH, HAILICJICHHbIE HAa PELICHUE 3a/ayd U NOJJEp KaHHE
01arokeIaTeaIbHOCTH OOIICHUS;

e COINOCTaBJISITh CBOM CYXACHUS C CYXICHUSMH JAPYIMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

e BBIPAXKATH CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e MYyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

e MOHMMATh M  HCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW W
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

e TMPUHUMATH LIEJIM COBMECTHOMN JEeATEIbHOCTH, OPraHU30BbIBATH IEUCTBUS
no €€ JOCTIKEHUIO: paclpeiensiTh poyd, OOCYKIaTh MPOLECCHl U
pe3yibTaThl COBMECTHOM PabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFO/ICH;

e BBINOJIHATH CBOIO YaCTh PabOThI, JOCTUrasi KAY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIpPAaBJIECHUIO WU KOOPAUHHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

e OIIEHWBATh KAa4€CTBO CBOETO BKJIaJa B OOIMIMI TPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:
e BBISBIATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIINX
JUTSL petieHust GU3NIECKUX 3HAHUM;
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OPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOAAX NPHUHATUS  pELIECHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPeiaracMble BAPUAHThI pELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJII0JICHUE, DKCIEPUMEHT, MOJEb, TUIOTE3a, CAUHUIIBI (PU3UYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJIAaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpaleHus, Tepenada JaBiICHUS TBEPABIMU TeEJIaMH, >XUAKOCTSIMH U
razamy, arMochepHoe JaBJICHWE, IUIaBaHWE TeJ, MpeBpallcHus
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;
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e pacro3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3HUECKUX SBICHUMA B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPHUPOJIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOW M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBlI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe YeOBEeKa, MPH STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

e ONUCHIBaTh U3YUYCHHBIC CBOMCTBA TeN U (hU3UYECKUE SBJICHUS, UCIIONIb3YSI
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Telna, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass U TOTEHIMAJIbHASI SHEPTus), MPU ONHUCAHUM TMPaBUIBHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, TMpPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e OOBIACHATH PU3NYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISAITh MPUYUHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpO Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMOJB3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBUSI 33/1a4M 3aMHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

e pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIIU
(bU3UMYEeCKUX METOJIOB, B OTIMCAHUH UCCIICIOBAHUS BBIJICTSTH IPOBEPSIEMOE
NpEAnoyiokKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
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MOJIYYCHHBI pPe3yJbTaT, HAXOIWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

e TMPOBOJWUTH ONBITHI TO HAOMIOACHUIO (U3WYECKUX SBJICHUA WU
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

e BBINOJHATh TMPSMbICE HM3MEPEHUS] PACCTOSHUS, BPEMEHH, MAcChl Tena,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

e TMPOBOJUTH UCCIETOBAHUE 3aBUCUMOCTU OJTHON (PM3UYECKON BETUUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT TUIOMIAU CONMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJKUBAIONICH CHIIBI OT 00BEMA
MOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTU XKHUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IJJAHUPOBAHUM y4yeOHOrO0 UCCIEOBaHMsS, COOUpaTh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CJIeAys MPEeJIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHbIC H3MEpPEHUS] (PUBMYECKUX BEJIUYUH (IJIOTHOCTh
BEILIECTBA KUJKOCTHU M TBEPAOTO TEa, CUJa TPEHUS CKOJIBXEHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeENO, KOAD(UIIMEHT IOJE3HOTO eHCTBUS
MPOCTBIX MEXAHU3MOB), CIIeysl TMPEIT0KEHHON HWHCTPYKIHUHU: MPH
BBITIOJTHEHUU H3MEPEHUM CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

e COOJIIONATH TPABWIJIA TEXHUKH 0€30MaCcCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e YKa3blBaTh NPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOMWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIMECS COCYAbl, OapoMerp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

e XapaKTEepPW30BaTh MPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUS (B TOM 4YHUCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN  Mpecc,
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MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

e IpPHUBOOUTH MpUMEpPbl  (HAXOAUTh HMHGPOPMALUMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpEAcE;

e OCYHLIECTBIIAITH OTOOpP MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAIMIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

e HCIOJIb30BAaTh NPU BHINOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIONMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTb COOCTBEHHBIE KpaTKHE MUCBbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HU3HUECKOTO COJIEPKAaHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIIJICHHE NTPE3EHTALUEN;

e IIPHU BBHIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAaHUM pacnpenensiThb
00s3aHHOCTH B TpyMNE€ B COOTBETCTBMM C TMOCTABICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAasE MHEHHE OKPYKAFOLIHUX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHBIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC Tela, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAXKHOCTh
BO3/lyXa, TEMIepaTypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKANA TOK, MArHUTHOE I10JIE;

e pasnuyaTh ABJICHMS (TEIUIOBOE PACIIMPEHHE W C)KATHE, TEIUIONepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJEHCAlUs, IJIaBJI€HHUE, KpUCTAIU3alus (OTBEpAEBAHUE), KHUIIEHHE,
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TeruIonepeaaya (TemI0npOBOIHOCTD, KOHBEKIUS, U3IIy4YEHHUE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OIMCAHWID MX XAPAKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

e pacmo3HaBaTh MPOSABJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupoxae, uznydeHue CoJiHIA, 3aMEp3aHUE BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
ABJICHHSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

e ONUCHIBAaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUECKHUE SIBJICHUSA, UCIIONb3Ys
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAsl TEIUIOEMKOCTh BEIIECTBA, YAElIbHas TEIUIOTA
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CropaHusi TOIUJIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MAaIllMHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, 3JICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONMPOTHUBJIECHUE IPOBOJHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bU3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEIWYUH, O003HAUCHUS U €IUHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIWYMHAMHU, CTPOUTHh Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

e XapaKkTEepU30BaThb CBOWCTBA TeJ, (U3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOpUU
CTPOCHMS BEIIECTBA, MPUHLMI CYNEPHO3ULUMN TOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMS DHEpPruy, IPU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

e OOBICHATH (DU3UYECKHE TPOIIECCHl W CBOWCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
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[IaroB C OMOpod Ha 1-2 H3y4YEeHHBIX CBOICTBA (PU3UYECKUX SIBICHUIA,
buznyECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 3aJa4u B 2—3 JCUCTBUSA, HCIOJb3yS 3aKOHBI M
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIS  peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIe il e pelIeHHs, MPOBOAUTH pPacu€Thl U CpPABHUBATH
NOJIy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacmo3HaBaTh MpPOOJEMBI, KOTOPbIE MOYKHO pEHIMTh IPU [OMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OINHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEIAINIOJNIOKEHUE, OLECHUBATH IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

e IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(¢u3nYECKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYECHUH OT I[BETa H3JIydarolled (Torjomaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JJIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
poBepsieMble MPEATNONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (HOPMYJIMPOBATH BHIBObI;

e BBINOJHATH IMpPsMbIE HU3MEPEHHS  TEMIEPATYPbl, OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbl TOKAa, HAIPSKEHHUS C MCHOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PHU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM MTOTPEIIHOCTH;

e TMPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OAHOM (PM3HUECKOW BEIMYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpPsHKEHWs HAa  IPOBOJHMKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHAE TaOJIUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,
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e TMPOBOJWTH KOCBEHHBIC HW3MEPEHUS (PUIMUECKUX BEIWYWH (yAeIIbHAs
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COOJIIOATH MPABUIIA TEXHUKH 0€30MaCHOCTHU MU padboTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

e XapakTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucanus (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON HHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEITH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIC
busznyeckrue 3aKOHOMEPHOCTH;

e pAacloO3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIHHBIC
npuOOpel TIO0 CXeMaM © CXEMaTHYHBIM PHUCYHKaM  (JKHUIKOCTHBIHA
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;

e TMPUBOAUTH NpUMEpPhl (HAXOAUTh HHPOPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

e OCYIIECTBIATh MOUCK uWHMOpMAIUU (DUIUIECKOTO COACpPKAHUS B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;

e HCIOJB30BATh MPHU BHITIOJHEHUHN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHUE YCTHBIC COOOIIEHMUS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
CONlepKaHWsl, B TOM 4YHCJIE MYyOJIMYHO TIPEACTABIATH PE3YIbTaTh
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO
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UCIIONIb30BaTh M3YYEHHBIN TMOHATUWHBIN ammapar Kypca (QHU3UKH,
COIPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEN;

e TIPU BBIOJHEHUU YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PUIUIECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHHBAaTh COOCTBEHHBIM BKJaJ B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e MHCHOJIB30BATh IIOHATHS: CHCTEMA OTCYETA, MaTepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPJOTO TENa, pABHOBECUE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- 1 raMMa-u3Iy4eHuUs,
U30TOIIBI, SIZIEPHAs DHEPIeTHKA,

e paznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHUE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, IPSIMOJIMHEWHOE paCIpOCTPaHEHUE, OTPAKECHUE W IIPEIOMIICHUE
CBETa, ITI0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETa B
CIEKTp U CJIOXKEHHE CHEKTPAJIBHBIX I[BETOB, JUCIEpPCUS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacno3HaBaThb MPOSBICHHE HU3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpyXaomeM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MIPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE IIaHET COMTHEYHON CHCTEMBI, PEAKTHUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OUOIOrMYecKoe ACWCTBHE BUIUMOTO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
IPUPOAHBIX MMHEPAIOB, JEHUCTBHE pPANAMOAKTHBHBIX W3IyYCHUH Ha
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OpraHu3M YeJIOBEKa), IPU 3TOM IMEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

e ONMCHIBATh U3YUEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas SHeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI W €IUHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapakTepU30BaThb CBOICTBa Teiy, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPHO3ULUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

e OOBIACHATH (DU3MUECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIC/ICTBEHHBIE  CBSI3U, CTPOUTh OOBACHeHHE U3 2-3
JOTHYECKHX ILIAaroB ¢ OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemath pacuéTHble 3a7auyd (ONMMUpaArOIIMecs Ha cucTeMy u3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 33Jla4d 3alMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIMYUMHBI,

e pacmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh MPU TOMOIIH
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpPSIKA
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NPOBEJIEHUSI  HCCIIEOBaHMs, JeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

e TMPOBOAWTH OMBITHI TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHUH, IPSIMOJIIMHEHHOE PAaCIpOCTPAaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

e IIPOBOAMUTH NPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHHUs
(M3MepUTEILHOTO PUOOPaA);

e IMPOBOAMUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (IU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOrOo MasTHUKA OT IJUHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUAE TaOaull U rpaduKoB, JAeNaTh BBIBOJBI IO
pe3yibTaTam MCCIeI0BaHuUs;

e IPOBOAUTH KOCBEHHbIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpelrHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHHueckas paboTa W MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys TMPEII0KECHHON MHCTPYKIIMH, BBIYUCISTH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

e COOJIIONATH TIPABWIJIA TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM

000pyI0BaHUEM;
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e pa3nMuyaTh OCHOBHBIC MPU3HAKK HW3YUYCHHBIX (U3MUECKUX MOJCIEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

e XapakTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBICHUM M  HEOOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMbl M CXEMAaTUYHbBIC PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;

e TMPUBOAUTH NpUMEpPbl (HAXOAWTH HMHPOPMALKMIO O  IPUMEPAX)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH cperie;

e OCYHIICCTBIISAITh TOWCK UWHPoOpMaruu (GU3MYECKOTO COJACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

e HCIOJB30BATh MPH BHITIOJHEHUU YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3ydaemoro paszena (U3MKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU

CBCPCTHHUKOB.
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Hroro no pazneny 21

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [JOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamu
bubmuoreka [JOK
JlaBiaeHnue
4.2 5 https://m.edsoo.ru/7f416
JKUJKOCTH
194
bubmuoreka [JOK
A
4.3 TMocheproe 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
bubmuoreka [JOK
’KHJKOCTH U rasa Ha
4.4 . 7 3 https://m.edsoo.ru/7f416
MOTPY>KEHHOE B 194
HHX TEJIO o
Wroro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus
PaGora i bubmuoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
bu6mmoreka [IOK
IIpoctsre
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MbI
194
bu6mmoreka [IOK
Mexanunueckas
5.3 4 1 https://m.edsoo.ru/7f416
SHEPTUs
194
Hroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 12
[TPOTPAMME
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTesibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [JOK
1.1 CBONCTBA 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
bu6mmoreka [JOK
TerumoBbie
1.2 32 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Wroro no pazaeny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE
3apsiIbl. bubmmoreka [JOK
2.1 3apspKEeHHbIE Tenna 11 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHICTBUE
[TocTrossHHBIM bubmuoreka [JOK
2.2 JIIEKTPUYECKUN 31 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
23 10 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6mmoreka [IOK
ONEeKTpOMarHuTH
2.4 6 https://m.edsoo.ru/7f4181
ast UHAYKLIUS
ce
Hroro no pazaeny 58
PesepBHOE Bpemst 5
OBIIEE
KOJIMYECTBO
102 14.
YACOBIIO 0 3 .
I[MPOT'PAMME
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9 KVIACC

KonunuectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHnoBaHue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoibu IpakTHyeck
oOpa3oBaTesibHbIE
I nporpaMmMabl 0 ble padoThbI ue padboThbl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanudeckoe
bu6mmoreka [JOK
JIBIJKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €T0 a6
OnucaHus o
BzaumoneiicTBue bubmorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TeN
ab
bubmuoreka [JOK
3aK0oHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
ab
Wroro no pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJTHBI
bubmuoreka [JOK
Mexannaeckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJieOaHus
a6
MexaHuveckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro o pazaeny 15
Pazjen 3. DiieKTpoMarHuTHoOe 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNIeKTpOMarHuTH
bu6mmoreka [JOK
oe ToJie !
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIIEKTPOMArHUTH >
bI€ BOJIHBI T
Uroro no pazaeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHS
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEHUs 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIuH3BI 1 bu6mmorekxa [IOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41a4
npudopbI a6
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Pasnoxenne

bu6mmoreka [JOK

4.3 0eJIoro CBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hroro no pazneny 15
Pa3znea 5. KBaHnTOBbIE sIBJIEHUS
Hcnyckanue u bubnmoreka [JOK
5.1 MOTJIOIIECHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
bu6mmoreka [JOK
Crpoenue
5.2 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO SiIpa
a6
Sxepibie bubmuoreka [JOK
53 p 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Uroro no pazueny 17
Pasnen 6. IloBTopuTe1bHO-00001A0IIHIT MOAY /1B
[ToBTOpenue n
00001IEeHE bu6mmoreka [JOK
6.1 coJIepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3UKH 3a a6
7-9 kiacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 2
YACOB I1O 7
ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 8 knacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narensctBo «lIpocBemenuey * ®usnka, 7 kiacc/
[Teprimkua A.B., O01mecTBoO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemnienue» « dusnka, 9 kinacc/

[Meppimkun A.B., I'ytHuk E.M., O611ecTBO ¢ orpaHHYeHHOM OTBETCTBEHHOCTHIO «/ JPODA»;

AknmonepHoe obmectBo «M3natenbcTBo «IIpocBernieHue

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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Jlucr cornacoBanust k qokymenty Ne PIT o ¢usuke 2023-2024 ot 28.09.2023
Wuunnmatop cornacoanus: Abapaxmanos W.I". lupexrop
CornacoBanue nauuupoBano: 21.11.2023 10:21

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Abnpaxmaros I.T'. 21.11.2023 - 10:21
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