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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
(Gu3MKN Ha NEATEIbHOCTHOM OcCHOBe. B mporpamme mno ¢usmke yduThIBarOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYarOXCS.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO Y4eOHOMY TPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUICCKON
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAY4YHOH TPaMOTHOCTH U
UMHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

® HAyYYHOOOBSCHSATHSBICHUS;

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

® UHTEpPIPETHpPOBaTh  JlaHHbIE M HCIOJB30BaThb  HAy4dHBIE
JI0Ka3aTeNNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoit @Denepanuu, peamTu3yOIINX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3svKu:

NPUOOPETCHUE HWHTEpeca W CTPEMIICHHS OOyYaromuxcs K HaydHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUSA M (popMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjabTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DM3UKH;
dbopMUpOBaHUE MPEICTABICHUN O POJU (DU3UKHU JUISI PA3BUTHS IAPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHHUIO B 9TOM HalPABJICHHH.

JlocTHKEHHME 3THUX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOTO COACpKaHUsA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HKHU, aHAIUA3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).



[Ipennaraemsiii B mporpaMMe no (u3HukKe nepeyeHb Jad0paToOpHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 10 (hU3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

@usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quznueckux BeMUuuH. DuUznyuecKue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucannepu3nuecKUXsBIECHUHN ¢ TOMOIIBIOMO/EIIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®Ouznyeckue mpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuviepabomol u onvimol.

OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUOOpa.
N3mepennepacCcTosHUM.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TETa.
OnpenenennepazMepoOBMaIbIXTEN.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpHI.

o

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblile, 4eM OOoJblIe BbICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne uactul BemecTBa. CBA3b CKOPOCTH JBW)KEHHMS YacTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOBI.

Hemoncmpayuu.



1. HaGmtoneHneOpoyHOBCKOTOIBUKEHUSI.

Habmonennenuddysumn.

3. HaGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU
OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

N

Jlabopamopuviepabomol u onvimol.

1. Ouenka pguameTpa aromMa METOAOM pPsOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 0 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SBnenne uHEpUMM. 3aKOH HMHEPLUUH. B3aummopaeicTBHEe TeNl Kak NpUYHHA
MU3MEHEHUS] CKOPOCTHU JIBMKEHHS Tell. MaccakakmepanHepTHocTuTena. [ImoTHocTh
BemecTBa. CBsA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IHMHHIE OOBEMA
BEILECTBA.

Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crioxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabroieHnemMexaHn4eckoroiIBUKEHUsATENA.

N3MepeHrecKopoCTUIPSIMOIMHEMHOTOJIBUKEHHUS.

HabGnroneHuessBneHusIMHEp LU Y.

Hab6nronenmne n3MeHeHust CKOPOCTH MPY B3aUMOICHUCTBUH TEll.

CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.

CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJHOM MTPSMOM.

Jlabopamopuviepabomul u onvimel.

1. Omnpenenenue CKOPOCTU PAaBHOMEPHOTO JBHXKEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIaphKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHnenIoTHOCTUTBEPIOTOTENA.

4. OmbIThI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pACTsDKeHHS (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

ok wnE



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHHMS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ nipaBinueckue MeXaHU3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3IYLIHOMN 000JI0YKH 3emun. OnerTToppruernm.
N3mepennearmocepHoroaBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO AaBJICHHUS OT
BBICOTHI HaJl YpoBHEM Mops. [Ipubopsl 115 u3MepeHust aTMOchEpHOTo JIaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanueren. Bo3gyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coo0m1aromuecsicocy/ibl.

['mppaBnuueckummnpecc.

[IposiBnenuneneiicTBusiaTMOCHEPHOT01aBICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEJ: IUIABAaHUE WM NOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuviepabomol u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OnpeneneHre  BBHITAJIKUBAIOIMICH  CHIIBI, JEHCTBYIOIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITATKUBAIOLIEH CHUJIIBI, JEHCTBYIOIICH HA TEIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.

ok wnE
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpamienre  OJHOTO  BHJA  MEXAaHWYECKOM  DHEpPrMM B JPYIOW.
3aKOHCOXPaHEHUSAIHEPTUN B MEXAHUKE.

Hemoncmpauuu.

1. ITpuMepbITPOCTHIXMEXAHU3MOB.

Jlabopamopuviepabomol u onvimol.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla
10 TOPU30HTAJIBHON IIOBEPXHOCTH.
HccenenoBanneyciioBUpaBHOBECHIpbIYAra.

N3mepenne KII/[ HakKIIOHHOWIUTIOCKOCTH.
M3ydeHne 3aK0Ha COXPAaHEHHsI MEXaHUYECKOU DHEPIUU.

o

S.

8 KIIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKONU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEPILICHUE paboThI. Bupr TEIUIONEepEeAAUM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3zoBanue u KOHJIEHCaIHSI. Hcnapenue. Kunenue.
VY nenpHasTEIUIOTANIapoOOpa30BaHusl. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHUS OT
aTMOC(EPHOTO JaBIICHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.



Hab6mroneane6poyHOBCKOTOIBHKCHHUS.

Habmonennenuddysumn.

HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.

Hab6nroneHneTenioBoropacmpeHusTel.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa UM HArpeBaHUM WU

OXJIAXKICHUU.

[IpaBuIan3MepeHUSATEMIIEPATYPHI.

Bunpitenonepegayu.

OxJax1eHUETPUCOBEPIIEHUUPAOOTHI.

. HarpeBanue nipu coBepiieHN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHUETEINIOEMKOCTEHPA3INYHBIXBEIIECTB.

11.HabntoneHueKUneHusl.

12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.

13.Mo1e U TEnIOBEIX ABUTaTENIEN.

Jlabopamopuviepabomul u onvimel.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OTBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpepeneHue AaBJIEeHUS BO3yXa B OJTOHE HITPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh [ABJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnmionenve wuW3MEHEHUsS BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHON H
ropst4er BOJIBL.

9. OmpenenceHrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

10.Onpenenenney1eaIbHOUTEINIOEMKOCTUBEIIISCTBRA.

11.UccnenoBaHuenpoieccancriapeHus.

12.0OnpeneneHneoTHOCUTETFHONBIAKHOCTUBO3IyXA.

13.Onpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbA.

ok wbhPE
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Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneITOpcrena. MarauTHOENOJIEIIEKTPUIECKOTOTOKA. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. lCMoJib30BaHUE 3JEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX UCTOYHHKAX YHEPTHUH.

Hemoncmpauuu.

DJIEKTpU3ALUATEL.

JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUEIIEKTPOCKOIIA.
DIIEKTPOCTATUYCCKASIMHAYKIIHS.
3aKOHCOXPAHEHUSIDIEKTPUICCKUX3APSI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
N CTOYHMKUTIOCTOSIHHOTOTOKA.

. JenCTBUARIIEKTPUYECKOTOTOKA.

10 DJIEKTPUIECKUMTOK B KHUJKOCTH.

11.T"a30Bbllipa3psi.

12.I3MepeHnecuiibIToKaaMIepMeTPOM.
13.M3MepeHnesneKTpuIeCcKOTOHATIPSKEHUSBOTBTMETPOM.
14.PeoctaT 1 Mara3uHCOMPOTHUBIICHU.
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15.B3anmo1eiCTBUENIOCTOSHHBIXMArHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJIOCOB MarHUTA.

17.MonenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0OnwITdpcTeaa.

19.MarauTHoemnoneToka. JJIeKTPOMarHur.

20. [leficTBe MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

21.O1eKTpOABUTATENBIIOCTOSHHOTOTOKA.

22 .UccnenoBaHuEsBICHUAIEKTPOMArHUTHOMUHTYKIIUH.

23.0nwiTeidapases.

24.3aBUCUMOCTb HAMpAaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHUS.

25.9J1eKTPOreHEPATOPIIOCTOSHHOTOTOKA.

Jlabopamopuviepabomol u onvimol.

1. OnpiTel 1O HAOMIOACHUIO DJIEKTPU3AIMM TeNl WHIAYKIMEH W Tpu

CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JIARJTICKTPUKHU.

COopka u nmpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKa.

W3mepeHune U peryJimpoBaHHUE CUIIbI TOKA.

N3mepenue u peryiupoBaHUEHAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT

CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OTBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

8. IlpoBepka mpaBwiIa CIOXKEHUS HAMPSOKCHWA TIPH TOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CHWJIBl TOKa MPU MapaUICTLHOM COCIMHEHHUH
PE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.Omnpenenenne MOIIHOCTA DJEKTPUUECKOTO TOKA, BBIJEISIEMON Ha
pe3ucrTope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenune KIIJ[ narpeBaTens.

14 .ViccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.

N
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15.V3y4yeHue MarHMUTHOTO TIOJISI TOCTOSHHBIX ~MAarHUTOB TMPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.
16.WccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIII anexTpoaBurareabHONYCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS W HaIpaBJIeHUS WHIYKIITHOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue.  PaBHOyckopeHHoenpsiMoJiMHelHHoeaBukeHrne.  CB0OOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuima. IlepBas xkocMmuyeckas CKOPOCTD.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxatou npyxxuHsl. Kunernueckas

DHEPrusl. Teopema 0 KUHETUYECKOU DHEPIUH.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUH.
Hemoncmpayuu.

1. HabmroneHne MeXaHHYECKOTO JBHKEHHUS TeJla OTHOCUTEIHHO Pa3HBIX T
OTCUETA.
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8.
9.

CpaBHEeHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIHFHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUYKEHUS.
HccaenoBanrenpru3HakoOBPaBHOYCKOPEHHOTOIBH)KCHHS.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JCUCTBYIOIIECH Ha HETro
CHJIBL.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.

11.IIpeoOpa3zoBanusi SHEPTUU NIPU B3aUMOIEUCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14. HabnrogeHuepeak TUBHOT OJIBUKEHUS.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUYECKON YHEPTHH MPU JABMKEHUU TeJla Mo JeHCTBUEM

IIPY’KUHBI.

Jlabopamopuviepabomul u onvimel.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.
Onpenenenneko’rhPUIMEeHTATPEHUSICKOIbKEHUS.
OrnpeneneHnexECTKOCTUIPY KU HBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.Onpenenenne pabOTBHl CHJIBI YINPYrocTH TMpH TOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydyeHmne3aKoHaCOXpPaHEHUSIIHEPT U U.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO IEWCTBHEM CHJIbI TSHDKECTH U CHUJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKyCTHYECKMINPEZOHAHC.
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Jlabopamopuviepabomol u onvimol.
1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasITHUKA.
2. OmpeneneHrie 4acTOTHl U TIEpHO/ia KoneOaHu MPY>KUHHOTO MasSTHHKA.
3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoseOaHwuid
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. V3MmepeHueyCcKopeHuscBOOOIHOTONaACHUSI.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBoiicTBasIEKTPOMAarHUTHBIXBOJIH.

2. BomnHoOBBIECBOMCTBACBETA.

Jlabopamopuviepabomul u onvimeol.

1. N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3armeHusConnna u Jlynel. Otpaxkenuecera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cucteMa. biInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. JlucnepcusicBeTa.

Hemoncmpauuu.

[IpsaMonMHENHOEPACITPOCTPAHEHUECBETA.

OTpakeHuecBeTa.

[Tonmy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomnenuecserTa.

OnTU4eCKuCBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Monuenbriasa.

11.Pa3nokeHue 6€I0ro cBeTa B CIEKTP.

12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopuviepabomul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. V3yueHue xapakTEPUCTHK U300pKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlonmyueHnue M300paKEHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOrO pacCTOSTHUS M ONTHYECKOW CHJIbI COOMPAOIIEH
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAONIOJACHHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThIECTIEKTPBI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
aqpa. Hyxnonnas MO/IEJIb aTOMHOIO anpa. H3oTonsl.
PannoaktuBHblenpeBpamienus. [leprosa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel U 3HEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CHnexTphIM3Iy4eHuUs U MOTJIOMEHHUS.

CrHeKTpbIpa3IM4HbIXa30B.

CnekTpBogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTacuéTunkanoHU3UPYIONTUXU3TYyUYECHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuviepabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPrUM YACTUIBI 110 TOPMO3HOMY
nytH (1o ¢poTorpadusim).

3. U3mepenuepaanoakTuBHOTO(oHa.

o0k wnPE

IHoBTOpHUTEIBLHO-0000 1A IMHUMOAYIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAYYHasrPaMOTHOCTb: OCBOEHHME HAyYHBIX METOAOB HCCIIEJOBAHMS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOILIEH PUPOJE U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIET0o 00pa3oBaHus

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpUOTHYECKOTOBOCTIMTAHMS

- MPOSIBJICHUE MHTEPECA K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3ruecKol HayKu;

- [ICHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(HU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJI€HUHU OOII€CTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HAHHE BAKHOCTH MOPAIbHO--3THUYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTOBOCITUTAHMS

- BOCTIPUSITHE ICTETHMUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTUHAYYHOT OTIO3HAHUA

- OCO3HaHME I[EHHOCTU (PU3UYECKOW HAYKU KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEWIIEH COCTABIISIIOIIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JI0OOO3HATEILHOCTH, MHTEpEca K HCCIE0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TIpaBUJ OE30MacCHOrO IIOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

-c(pOpMHUPOBAHHOCTH HaBBIKA PEIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy 10BOrOBOCIMTAHMS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

® - UHTEPEC K MPAKTHICCKOMY M3YUEHHUIO MPOECCHi, CBI3aHHBIX C (U3UKOMH;

e 7)3K0JOrH4eCKOTrOBOCIIMTAHUSA:

® - OpUCHTAIlMA Ha TpPUMEHEHWE (HU3MYECKUX 3HAHUU ISl pElIeHUs 3aaad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

® - OCO3HaHME IJI00AJLHOTO XapakTepa JKOJOTMYECKHUX MpobjieM W MyTed HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

® - TOTpPeOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACAOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIPYTHX;

® - TIOBBIIICHHE YPOBHS CBOECH KOMIIETCHTHOCTH YEpe3 IPAKTUUECKYIO
JIeSITCIILHOCTD;

® - IOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHcIie (POPMYINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - oco3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

® - [UIAHWPOBAHHE CBOETO PA3BUTHUSA B NPHOOPETCHHH HOBBIX (HU3UICCKUX
3HAHUM;

® - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

® - OIICHKA CBOMX JEWCTBHUA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U NPU U3YyYEHUU (U3NYECKUX
SIBJICHUU U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp HambOojee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3zoBrbiencciienoBarebcKueeiCTBHA

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
POBOUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBIICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOIEHU S, OIIbITA, UCCIIEJOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3apOCHI MPU MOUCKE U
orOope WHPOPMAIMM WJIA JAHHBIX C y4ETOM TMPEIIOKEHHOW Y4eOHOU
(bU3UIeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIMl W WUTFOCTPUPOBATh peEIIaeMbIe 3aJladyd  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMmyHHKaTHBHBICYHUBeEpPCAJIbHbICyYeOHblIe1eliCTBUSA:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMOH TEMBI U
BBICKA3bIBAaTh HJICW, HAIlCJICHHbIE HAa pPELICHHE 3aJauyd M MOJepKaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX;
myOIMYHO TPECTABIATh PE3yIbTAThl BHIOJHEHHOTO (PU3UYECKOTO OMBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BbIBATH JIEHWCTBUSA
no €€ JOCTHKEHUIO: paclpelesaiTh poiH, OOCYKIaThb MpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPABJICHUIO WU KOOPAMHHPYS CBOM JACHCTBUA C APYTHMMH
YJIeHaMU KOMaH/1bl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUTs petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Win
IUTaHAa HUCCIIEJOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluu U Ipejiarath jiaH €€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
Gu3NYecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM,;



® CTaBUTH ce0sl HA MECTO JIPYroro YeJIOBEKa B XOJ€ CIOpa WIH JTUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

e [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUuH (PU3UUECKUX 3a]1a4 WU
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ ITPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® UCIIOJNIb30BaTh  TOHATHS:  (U3MYECKHE U  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, THUIMOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMS BemiecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPAaCKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

e paznmmuarh sABJIeHUs (IudQy3us, TENIOBOE JABUKEHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBHKCHUE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIH,
B3aMMOJICUCTBUE TEJI, paBHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHON OCHIO
BpallleHus, Tepenaya JaBiCHHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamyd, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON JHEPTUH) IO ONMHUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3nUecKoe SBICHHE,

® pacrmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (PU3NUYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBUKEHHUS C Pa3UYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
pUpoAe, JCUCTBHE CHJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIIHSIHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IIaBaHUE PhIO, phIUuaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

® ONUCHIBaTh U3YYCHHBIC CBOMCTBA TEN M (DU3UUECKHUE SBICHUS, UCIOIb3YS
bu3ndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPENIHSASA CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOITHOCTh, IJIEYO CHIIHI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYeCKass M TNOTEHIMAJIbHASl SHEPrus), MpU ONUCAHUM TPABUIBHO



TPakTOBaTh  (PU3MUYECKUH  CMBICT  HWCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpPaBUIO paBHOBeCHs phidara (6J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3a7auyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLlEHUBATh PEATMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb U UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKM B XOJA€ OMNbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHHMSI TEJI, CUJIBI



YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTH Tella M OT MIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHMSI TEJl, YCJIOBHA pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHWM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaONUIl W TpadUKOB, JENaTh BHIBOJBI MO pPe3yiIbTaTaM
UCCJIC/IOBAHHS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrOo TejJa, CUJIA TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas  Ha
NOTPYKEHHOE B JKHIKOCTh Te€JO0, KOA(D(PHUIMEHT IMONe3HOr0 AEWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBIMIOJITHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
MOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpPY KaloIlel cpee;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIO0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHAabI,



pecypcbl ceti MIHTEpHeT, BageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUY U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOLIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
V3YYEHHBI NOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALINEH;

® IpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB U HCCIEIOBAHUN pacIpeaeisiTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBATHO OLECHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TIPYMNIbI,  BbICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

® JCIIOJIB30BaTh MOHATHUA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arpETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TE€Na, HACHIUIEHHBIM WM HEHACHIIIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUI 3apsisl, AIEKTPUYECKOE I0JIE, TPOBOJIHUKH
Y AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

e pasnuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTaUIM3alus (OTBEpJ/ieBaHUE), KUIICHUE,
Terionepeaaya (TEerIonpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHAYKIIHS)
0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSIBIICHHE U3YYEHHBIX (U3UYECKUX SBICHUI B
OKpY’)XalollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUlbl B Tmpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeld MoytocoB, pPOJIb MAarHUTHOTO TOJS JJIS JKM3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B



y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJb3YsI
bu3ndecKkue BeTUINHBI (TeMIlepaTypa, BHYTPCHHSIS YHEPTHUs, KOJTUIECTBO
TEIUIOThI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOU
MAIlIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTH BO3AYyXa, JJIEKTPUYECKUN 3apsl,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), IMpPU  ONHCAHWUU MPABUIBHO TPAKTOBAaTh
(bU3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIUYUH, O003HAYCHUS U E€IUHUIIBI
(bU3MYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEJIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTHh Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOWCTBA TeJy, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIMOJIb3Yysl OCHOBHBIE TOJIOKECHHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMs DHEpPrud, IPHU ITOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKCHUE;

OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYAIMl MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTePa: BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JTOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BETUYMHBI: HAa OCHOBE aHalv3a
YCJIOBUS 3a/lauM 3aIUChIBATh KPAaTKOE YCIOBHUE, BBISBIISATH HEIOCTATOK
JMAHHBIX [IJI1  PEIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMbIe JUIsi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpPOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MPU TOMOIIH
(bU3UYECKUX METOJIOB, HCIOJIb3Yysl OMHCAHWUE HWCCIEIO0BAHUS, BBIICISTH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JI€JIaTh BBIBOJIBL;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
bu3nYecKuX CBOMCTB Tel (KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBICHUS



BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYYECHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPHI KUIKOCTH H
wiomand e€ TOBEPXHOCTH, OJCKTpH3aUs Tel U B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsoB, B3aUMOJACHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaliM3alisl MarHUTHBIX TIOJIEH TTOCTOSSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISi HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpPMYITUPOBATH
IpOBEpsEMbIC MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKCHHOTO
000pyTIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BEITIOJIHATh ~ MPSMBIE  W3MEPCHHUS]  TEMIEPaTypbl, OTHOCHUTEIHLHOM
BJIQXHOCTH BO3/JyXa, CHJbI TOKA, HAIMpPSKEHUS C WCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HU3MYECKUX BEIMYWH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMUYUHBI OT
JPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAHM TOMEePEIHOTO
CCUCHHS U YACIBHOTO CONMPOTHUBIICHHSI BEIIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UAYIMIEro 4epe3 TMPOBOJHHWK, OT HANpPsDKCHHWs Ha  IPOBOJHUKE,
UCCJICIOBAHUE TIOCIEOBATEIIBHOTO ¥ MapaJUIeIbHOTO  COCIMHEHHM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh M3MEPCHUsI, CIACAysS NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHIE TaOMWIlT M TpapuKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBICHUE TMPOBOJHMKA, paboTa U
MOIITHOCTh DJJIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOMpPAThH
AKCIIEPUMEHTATIBLHYIO YCTAHOBKY, CIIETys MPEIOKEHHON WHCTPYKIUHU, U
BBEIYHCIIATH 3HAUCHUE BEIIMYNHEI;

COOJTI0OIaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JEHCTBUS M3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, IapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETYMK DIICKTPHUYCCKOM DHEPTHUH, DJIECKTPOOCBETHTEIIHLHBIC
puOOPHI, HArPEBATEIbHBIC JIEKTPONPUOOPHI (MIPUMEPHI), ITEKTPHUICCKUE
MPEIOXPAHUTEITH, DIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSSHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWMCTBAX (PU3MYECKHMX SIBJICHUN W HEOOXOIUMBIC
duznyecKkrue 3aKOHOMEPHOCTH;



® pacmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nmociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUYECKUX IIETICH;

® TPUBOAUTH TMpUMepbl  (HaXoAWTh UWHPOPMANUMIO O  IpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus1 0e30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILIEH CPEE;

® OCYIIECTBIATh MOMCK HMHPOpMAUU (U3NYECKOTO COJACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIETCS IPOTUBOPEUYNBON UM MOKET OBITh HETOCTOBEPHOM;

® UCIIOJIb30BATh MPU BBHIMOJHEHUU YUEOHBIX 3aJaHUIN HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanusi ”HGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

® C037aBaTb COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusi, B TOM 4YHucie MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM MCCIIENOBATENBCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3HMUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJja4aMU, CICIUThH 3a BHIIIOJHEHUEM ILJIaHA JIEUCTBUN U
KOpPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAaThb COOCTBEHHBIN BKJIaa B
NeSATEIbHOCTD IPYIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K koHiy o0yuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

® UCIIOJNB30BaTh IIOHATHA: CHCTEMA OTCU€Ta, MarepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyras, maacThueckasi), TpeHUe, LEHTPOCTPEMHUTEIbLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,



IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTh,
CHEKTPbI HCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- U raMMa-u3Iy4eHUs,
W30TOIIBI, IAEPHAS] SHEPIETHKA;

pasznuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJicHUE TeJ, pABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJAEUCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTP M CJOXKEHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpy’XalleM Mupe (B TOM uuciae (QU3NUYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHEeT COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Te,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrMUEcKOe AEWCTBHE BUIMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANIOB, JEUCTBHE PAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

ONMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
(du3nuecKkue BeNUYUHBI (CpEelHSAsI M MIHOBEHHAas CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Telld, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHASI SHEprus Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas >SHEeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHIUI CYNEPIO3ULIMA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHs HMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHUPOBAHHOTO XaPAKTePa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemary pacyéTHble 3adaud (omupamoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME HWJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTh PACUETHl U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYUHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPAJIKA
NPOBENCHHUS]  UCCIENOBAHUS, JI€NaTh  BBIBOJbBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoyueOaHW MNpyXKHUHHOTO
MasTHUKA OT Macchl Tpy3a U >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI MpeaMeTa B coOuparouieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUH, ONpeaess
CpeqHee 3HAaueHHE U3MepsAeMOil BelauuuHbl ((POKycHOE paccTosHuE



cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANUTH HCCIEAOBAHHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IPpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadaJlbHOM CKOpPOCTH, IMEpUoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(¢u3nyeCKUX BEIMYMH B BUAE TaOIUI U IpadUKOB, JeiaTh BBIBOJBI 11O
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpArOUIel JIMH3bL, PAJAHOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOUpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJyUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
CIUIOMETP, MOATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAcE;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HHTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
MyTH OTpeesieHUs] JOCTOBEPHOCTH MOJTYYSHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHINIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiiaieTh NPUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
yOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENbHOCTH, TpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



7 KIIACC

Ne

o/ HauMeHoBaHMepasaei0
. B U TEMIIPOTrPaMMbI

TEMATHYECKOE IINTAHUPOBAHHUE

Kosan4yecTBouacon
Bcecer KontpoabHbiepabor  IIpakTuuyeckuepadort
0 bl bl

JJIeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTebHbIEpECyPC
bl

Paznen 1.@u3uka u e€ posib B MO3HAHUN OKPYKAKIIET0 MUPA

11 dusuka - HayKa o 1 bubmmorexa [{OK
" mpupoje https://m.edso00.ru/7f416194
bu6morexa IJOK
12 & 2 1
FSHACCIHE BEITHIHBL https://m.edso0.ru/7f416194
13 EcrecTBeHHOHayuYHBIN 1 bubmmoreka [JOK
" METOJ IO3HAHUs https://m.edsoo.ru/7f416194
Uroro no pazneny 4
Pa3znen 2.1lepBoHayajibHbIe CBEJCHUS 0 CTPOEHUM BellleCcTBa
2.1 Crtpoenue BelecTBa 1 Buommorexa OK
' P - https://m.edso0.ru/7f416194
2.2 2 1

JIBuxeHne u

bu6moreka IJOK



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

BSaHMOIICﬁCTBHC qacTHul

https://m.edsoo0.ru/7f416194

BeICCTBA
53 ArperaTHble COCTOSIHUS 1 bubmotexa [JOK
" BemecTBa https://m.edso00.ru/7f416194
Nroro no pazneny 4

Pa3pnen 3./IBr:KeHHe H B3aUMOAeCTBHE TeJl

3.1 MexaHU4yeCcKO €IBIKEHUE 5

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

3.9 Nuepuus, macca, 8 bubmoteka [IOK
" IUIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 | Cuna. Busicun 10 https://m.edso00.ru/7f416194
Uroronopazneny 23

Pa3znen 4./]aBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra30B

Hasnenue. [lepenayga
41 ABBICHHA TBEPABIMU

TCIaMH, XXUAKOCTAMH 1
razamMu

bu6moreka IJOK
https://m.edso0.ru/7f416194



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

bubmmoreka [JOK

4.2
JlaBieHHE KHAKOCTH 3 https://m.edsoo.ru/7f416194
bu6moreka IIOK
4.3 ATmochepHoe raBienne S https://m.edso0.ru/7f416194
o | | :
' > OTPYEHHOC https://m.edso0.ru/7f416194
HHUX TCIIO
Hroromopazaery 19
Pasznes S.PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
A1 P 2
> 300Ta H MOILHOCTS https://m.edsoo.ru/7f416194
bubmoteka [IOK
52 TpocThie MeXaHu3MbI o 2 https://m.edsoo.ru/7f416194
bu6moreka IJOK
3 M 1
>3 CXAHIHCCRAT FACPTHIA > https://m.edso0.ru/7f416194
Hroro no pazneny 16
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

Kosmn4yecrBouacos JJIEKTPOHHBIE
‘:;' Hammenopaumepasieion u Bcer Konrpoabnbiepado IIpakrnuyeckuepado GuuibpOBLI)
TeMIIPOrpaMMBI o0pa3oBaTeJbHBIEpPeECYp
I 0 ThI ThI ChbI
1 IToBTOpPEHME Kypca 3
¢usuku 7 Kiacca
2 I'nasa 1. TemuioBble siBJIeHUS
bu6mmoreka IJOK
21 TennoBbIe IPOIIECCHI 22 1 4 https://m.edsoo.ru/7f418
' lce
Uroronopazneny 22
3 I'naBa 2. JiekTpu4ecKkne U MATHUTHBIE SIBJICHUS
DJIEKTPUUECKHUE 3aPSI/bI. bubmmoreka [JOK
3.1  3apsyKCHHBIC Telia U UX 5 https://m.edsoo.ru/7f418
B3aUMOICHCTBUE lce
[TOCTOSIHHBIMAIIEKTPUYECKUN bubmmoreka LHOK
3.2 18 5 https://m.edsoo.ru/7f418
TOK
1ce
3.3  MarauTHbICSBIICHHUS 6 1 but6moreka [JOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

https://m.edsoo.ru/7f418

1ce

Wroro no pazaeny 29

I'nasa 3. CBetroBbIe bubmmorexa HOK

4 9 1 https://m.edsoo.ru/7f4181

SIBJICHUSA ce
Hroronopazneny 9
PesepBHOEBpEeMs 2

65 +

OBIIEE KOJIMYECTBO YACOB 3 10
[10 [TIPOI'PAMME (AKP



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

No KoumnuecrBouacos JJIeKTPOHHbIE
 HaumeHoBaHHepa3aes (undpossbie)
n/ Bcer Koutpoabubiepabor IIpakTuyeckuepador
OB 1 TEMIIPOTrPAMMBbI oOpa3oBaTe/ibHbIEPECYPC
1 0 bl bl .
IToBTOpeHue Kypca 8 kiacca 3
Pa3nen 1.MexanuueckuesiBJeHUs
Mexanmdeckoe bubmmoteka IIOK
1.1 = ABWKEHHE U CIIOCOOBI 9 1 https://m.edsoo.ru/7f41ada
€ro ONucaHusa 6
bu6mmoreka IJOK
1.2 = BsaumopeiicTBHeTen 19 1 4 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
1.3 = 3aKOHBICOXpaHCHUS 11 1 3 https://m.edsoo.ru/7f41a4a
6
Uroronopazneny 39
Pa3gen 2.Mexannueckue Kojae0aHusi U BOJIHbI
MexaHn4uecKrueKoaeOaH bubmoreia LIOK
2.1 s 7 3 https://m.edsoo.ru/7f41ada

6



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

MexaHHYeCKHEBOJIHBI bubmoreka [IOK
2.2 ' 8 https://m.edsoo.ru/7f41ada
3BYyK
6
HUroronopasaeny 15

Paznen 3.2/eKTpoMarHuTHOE 1M0J1€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

9
SneKTpovaroe busotexa LIOK
3.1 10 https://m.edsoo.ru/7f41a4a
AIIEKTPOMAarHUTHHIE 5
BOJIHBI -
Hroromopazmeny 10
Pa3nen 4.CBeToBBICSIBJICHUSA
Pasznoxenune Oeoro bubmorexa [IOK
4.1 6 https://m.edsoo.ru/7f41a4a
CBETa B CIIEKTP 6
Hroronopasneny 6
Pa3znen S.KBaHTOBBLIESIBJICHHUSA
bu6moreka IJOK
51  CrtpocHHEaTOMHOTOSIpA 10 https://m.edsoo.ru/7f41ada
6
bu6moreka IJOK
5.2  Snepubiepeakuuu 6 https://m.edsoo.ru/7f41ada

6



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

I/ITOFOHOpaBZIeJIy

16

Pasnen 6.11oBTOpUTENbHO-00001IA0IINIAMOYJIb

[ToBTOpEHUE U

000011IeHIE bu6moreka IIOK
6.1 . 9 https://m.edsoo.ru/7f41a4a
COI[ep}KaHI/I}I Kypca 6
busuku 3a 7-9 kimace 9]
Hroronopaszaeny 9
PesepBHOE Bpems 1
OBIIIEE KOJIMYECTBO 9+
+ 3 AKP
YACOB TI0 TIPOTPAMME 3 5+3 15

AKP



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka 7 knacc U.M.Ilepsimikun, A.W. UBanoB Mocksa "IIpocsenienue"
Jlykamuk B.M. COopHuK BOmpocoB u 3aaa4 1o ¢usuke 7-9 ki. MockBa
"I[IpocBemienue"

» ®usuka, 8 knacc/ [epsimkun .M., IBanoB AWM., AkunoHnepHoe 0011ecTBO
«M3marensctBo «IIpocBemenue»

» ®usuka, 9 knacc/ Iepeimkun .M., I'yrauk E.M., UBanos A.I., [lerpoBa
M.A., AkunonepHoe obmectBo «M3natenbetBo «IIpocBemenner

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
H.B. ®unonosuu ®uzuka. 7 kiacc. Metonuyeckoe mocoOue i yauTens
dusuka, 8 Kiace, MeToauueckoe nmocooue k yaeonuky M. M. [leppimikun,  A.
. VBanoB, Akuronepnoe o6miectBo «M3narensctBo «IIpocBemienuey
®dusuka, 9 kiacc, Mmetoauyeckoe nocooue k yueonuky M. M. Ilepolikus,
A. . ViBanoB, AkironepHoe o6tmiectBo «M3narensctBo «lIpocBemienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmmoreka [IOK






