Pabouyas nporpamma

no yueoOHomy npeamery ®usuka 7-9 kiacc



[Iporpamma no u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBIICHA
Ha OCHOBE MOJIOKEHUI 1 TPeOOBAaHUH K pe3yIbTaTaM OCBOCHHS Ha 6a30BOM YpPOBHE
OCHOBHOM 00pa3zoBarenbHON mporpammsl, npeactaBieHHbix B @I'OC 00O, a
Takxke ¢ yu€tom (denepanbHON pabodeld mporpaMMbl BocriuTanus u KoHmenun
npenoaaBaHus yaueOHoro npeamera «Dusmkay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIUXCsl U OpraHU3aIUI0 U3Y4YCHUS
¢u3MKN Ha AEATeTBbHOCTHOM OcHOBe. B mporpamMMe mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX y4YEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U pusznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIACT HauOojee SICHbIC
oOpasipl MPUMEHEHHs] HAyYHOTO0 METOJa MO3HAaHMs, TO €CTh Crocoda MoJyYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U

MHTEpeca K HayKe y 00yJarouuxcs.



N3yuenne ¢usnkun Ha 0a30BOM YypOBHE MPEIINOJaracT OBJIaJICHHUE
CIEAYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEAOBAHUS,

e UHTEPOPETUPOBATH  JAaHHBIE WU HUCIOJL30BaTh  HAay4dHbIC
JIOKa3aTeIbCTBA JJIs TTOJTYYEHHUS BHIBOJIOB.

[lenn w3yueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHsl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpeamera «dusmka» B
oOpa3oBaTenbHBIX opraHusanusx Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE  00I1I€00pa30BaTENbHbIE MPOrPaMMbl, YTBEPXKIAEHHONW PpELIEHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus pusuku:

e TMpuoOpeTEeHHWE HUHTEepeca W CTPEeMJICHUS OOYyYalolUXCsi K HaydYHOMY
W3YYEHUIO TPUPOIBI, PA3BUTHE HX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e Ppa3BUTHE MPEJCTABJICHUN O HAYYHOM METOJIe MO3HaHUS U (POpMUpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue mpeacTaBICHUNA O PO (PUMKHU 1JIs PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oyamyuiei
poeCCHOHAIIBHON JICSITCIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJTOTOBKA K
JaabHEeHUIleMy OOyUYEeHHIO B 3TOM HAMpaBJICHUHU.

JocTuxeHnrue 3TUX Iejed MmporpamMMmbl Mo (Pu3MKe Ha ypOBHE OCHOBHOIO

o01m1ero 0opazoBaHusi 00ECIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a1aY:



e ImpuoOpeTeHue 3HaHUH O JUCKPETHOM CTPOCHHMM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

e TMpuOOpEeTEeHNE YMEHUM OMHUCHIBATH U OOBACHATH (PU3UUYECKHUE SBICHUS C
UCIIOJIb30BaHUEM TOTYYCHHBIX 3HAHUIA;

e OCBOGHME METOJOB pEUIEHUS MPOCTEHIIMX pacy€THBIX 3aJa4 C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENE, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJHBIC SBJICHUS U BBINOIHATH OIBITHI,
JabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBIE HCCIECJOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaLMel (PU3NIECKOTO COAEPIKAHUA,
BKJItOUasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(OPMAIINH;

e 3HAaKOMCTBO €O chepamu MpodhecCuoHaTbHON AESITENbHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpazoBanus orBoautcs 238 4yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HelEl0), B 8
kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kinacce — 102 gaca (3 gaca B Henemio).

[Ipensiaraemeplii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U

OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JelIaeT BIOOP NMPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, CrucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEAJIaraéMbIX B paMKax

OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (I)I/ISI/IKG.

COAEPKAHUE OBYUEHUS
7 KIIACC
Paznen 1. ®u3uka u e€ poJib B O3HAHUYN OKPYKAKIIET0 MUPA.

®usuka — Hayka O nmpupoie. SBinenHus npuponpl. OU3NUECKUE SBICHHUS:

MCXaHNYCCKUEC, TCIIJIOBLIC, SJICKTPUUCCKUEC, MAIHUTHBIC, CBETOBBLIC, 3BYKOBEIC.



®duznueckre BeMWUMHBIL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢u3nka u npyrue ecCTeCTBEHHbIE HAYKH H3y4daroT npupoay. EctecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HAONIOACHHE, IMOCTAaHOBKAa HAYYHOTO BOMpOCa,
BBIIBUKEHUE THIIOTE3, OKCIEPUMEHT 110 TMPOBEPKE THIOTE3, OOBSICHECHUE
HaOmomaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHl U MPOLEeypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE IEHBI ISICHUS IIKaJIbl U3MEPUTEIIBHOTO Mprbdopa.
2. H3mepenue pacCTOsTHUN.
3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.
4. OmnpeneneHre pa3MepoB MajlbIX TE.
5. M3Mepenue temrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX

(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBieHHUN,  OOBSICHSIOMIUXCS  NPUTSHDKCHUEM WA

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM psoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIVIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexannueckoe JIBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHHU JIBUKCHHUSL.

SIBnenve wuHepIMU. 3aKOH WHEpUMHM. B3aummoneilcTBue Ten Kak IMpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TshkecTy. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuna TpeHUS.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOro JIBHXKEHUS Tena.

2. M3mepeHune CKOpoCTH NPSMOJIMHENHOTO ABUKECHUS.

3. HaOmronenue siBieHUs HHEPLIUH.



4.

5.

6.

Ha6J'IIO,Z[CHI/I€ N3MCHCHUA CKOPOCTHU IIPpH BSaHMOHCﬁCTBHH TCII.
CpaBHCHHe Macce I10 BSaHMOHCﬁCTBHm TCII.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKECHUS (IIApUKA B KUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOHJIS M TaK Jajiee).

OmnpeneneHue CpeHEH CKOPOCTH CKOJIBKEHHUs Opycka WM IapuKa IIo
HAKJIOHHOM MJIOCKOCTH.

OnpenesieHue MIOTHOCTH TBEPIOTO Tea.

OMmBITEI, JTEMOHCTPHUPYIOIIHUE 3aBUCUMOCTh pacTsbKeHHUs (medopMarivn)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

I[aBJ'IGHI/IC. CriocoOBbI YMCHBIICHHUA U YBCIIMUYCHUSA NABJICHUAA. I[aBJIeHHe rasa.

3aBUCHMOCTh JaBJIEHHs raza oT oObéma, Temreparypsl. Ilepemada naBieHus

TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. ITHeBmMaTtnueckue

MaIllMHBI. 3aBUCHUMOCTD JaBJICHUA XHAKOCTH OT I‘J'IY6I/IHBI. FI/II[pOCTaTI/I‘IeCKI/Iﬁ

napanokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdhepa 3emim u atmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS

BO3aAymHON o0onouku 3emud. OmnbiT Toppuuemu. M3mepenue atmochepHOro

JaBJICHHUA. 3aBUCHUMOCTh aTMOC(bepHOFO JaBJICHUA OT BBICOTHI HAZA YPOBHCM MOPA.

[Tpubops! 17151 U13MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankusaromas

(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.

1.

2.

3.

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYphI.
[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuyecst COCy/Ibl.



4. I'mppaBiryecKui mpecc.

5. IIposiBnenue aeiicTBusi aTMOCHEPHOTO J1aBIICHUS.

6. 3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH Tena

Y TJIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAIIKMBAIOIICH CHJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCJOBHE IUIABAHUS TEJI: IJIABAHUE WIIH ITOIPYKEHHE TEIl B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYy>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
IIOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B KHAJIKOCTH, OT MACCBI TEJIA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA NOTPYKEHHOHN B )KUIKOCTb
YaCTH TeJa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIIPEICIIEHUE €€ TPY30NIOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue rnpaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe
npaBuiio» Mexanuku. KITJI mpocteix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas dHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.



1. IIpuMmepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue paboThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHH.

8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TerioBoro Oananca. [lnaBienwe wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konHjaeHcainusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

3HepFI/I${ TOILJINBA. YI[CJ'IBHEUI TCILJIOTA CropaHus.



[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro nsuratesns.

TernoBsie ABUTI'aTCJIM U 3alllUTa oxcpyxcaromeﬁ CpCIbI.

3aKoH COXPaHCHHUA U IPCBPAICHNA SHCPIMU B TCIJIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1.

2.

8.

9.

HaGnronenre OpoyHOBCKOTO ABUKEHUSI.

Hab6mronenune nuddysun.

HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habmroienue TernaoBoro pacuimpeHus Ted.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[TpaBuiia u3MepeHus TEMIIEpPaTyphl.

Bunel terionepenayu.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEHLIHUMU CUJIaMHU.

10. CpaBHCHHe TEILIOEMKOCTEH Pa3InYHbIX BCIICCTB.

11. HaOiroieHrEe KUIIeHUs.

12. HaGnroieHue mocTosiHCTBA TeMITepaTyphl NP MIaBJICHUH.

13. Moaenn TEeIIOBEIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.

2.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BHIPANIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBiIeHUs BO3yXa B Oa/UIOHE MINPULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.



7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruu Tena B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccnenoBanue siBieHHs TemIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsiueu BOJIBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOM  MpH

TEIJI000MEHE C HATPETHIM METAIIMYECKUM HUITUHAPOM.

10. OnpeneneHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue mmporecca CIapeHus.

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IIABJICHUS JIbJA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa >3IEKTpUUYECKUX 3apsaoB. BzanmoneicTBHe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKAY TEJIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKHJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnenoBarensHoe U mapajuieibHOE COEAUMHEHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH JDxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN dMeKTpudYecKoit saneprun B 0biTy. KopoTkoe

3aMBbIKAHHUC.



[TocTosiHHBIE MarHUTHI. B3anMoielicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3HadYeHWe il KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE M0JI€ NEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJIb30BaHWE  3JICKTPOJBUTATENE B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

OnbiTel @apajes. SIBieHrEe dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeneparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DIEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

1. OnexTpu3auus Tell.

2. JIBa pojJia 3IEKTPUUYECKUX 3apSAI0B U B3aUMOJICHCTBUE 3APSIKEHHBIX TEI.

3. YCTpOWCTBO U IEUCTBUE IEKTPOCKOIIA.

4. DNEKTpOCTaTUUeCKas UHIYKIIHSI.

5. 3aKOH COXpaHEHHs DJICKTPUUECKHUX 3apsiiOB.

6. IIpOBOJHUKY U JUAIEKTPUKH.

7. MopnenvupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.

8. McTOYHUKHM MOCTOSIHHOTO TOKA.

9. JIeMCTBHS DIIEKTPUUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. ['a30BblIii pa3psI.

12. I3MepeHue cuiibl TOKa aMIEPMETPOM.

13. MI3MepeHue 3JIeKTPUIECKOr0 HAPSHKEHUS BOJIbTMETPOM.

14. Peoctat 1 MarasuH CONPOTUBIICHUM.

15. B3anmoaeicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3AeCHHUsI OJIKOCOB MarHuTa.

17. MoaenupoBaHU€ MarHUTHBIX TMOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarauTHOE 1noJie Toka. JJIEKTPOMArHur.



20.

21.

22.

23.

24,

25.

JleficTBME MarHUTHOTO TOJIsi HA MPOBOIHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiThl Dapajnes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

BJIGKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

10.

11.

12.

OnpiThl MO HAONIONCHUIO DJCKTPU3ALMM TeA HWHIAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenre u peryaIupoBaHie CHIIbI TOKA.

N3mepenune u peryjanpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pPe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUUYECKOTO
COMPOTHUBJICHUSI TIPOBOAHWKA OT €ro JUIMHBI, TUIOMIAJW ITONEPEUHOTO
CCUCHHMS M MaTepuaa.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEA0BATSIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CHIbI TOKa MPH TapaieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  SJIEKTPUYCCKOTO TOKa, BBIACISICMOM Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOYKY, OT

HaIpsHKEHUs Ha HEW.



13. Onpenenenue KII] narpeBarensi.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydeHre MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU X 00bETUHEHUU

U pa3JIeJICHNH.
16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHON YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:

VCCIIEIOBAHUE HW3MEHEHUW 3HAYEHUs] W HaNPABJICHUS HWHIAYKIIMOHHOIO
TOKA.
9 KNIACC

Pa3zpnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHENHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHENHOe naBukeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropoy 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla

TPCHUA ITOKOA, APYIUC BUJAbI TPCHHA.



Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JBuxenue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUkKH. AOCONMIOTHO TBEpI0E Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. 3MeHeHne umiyibea. UMiynbe cuitbl. 3aKOH COXPaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpPruu U paboThl. [loTeHIInanbHas YHEprus Tela, MOJHATOTO Hall
IIOBEPXHOCTHIO 3eMM. [loTeHIIManpHas SHEPrus CKaToi npykuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOnroneHune MexXaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. HM3mepeHune CKOpOCTH M YCKOPEHUS MPSIMOJIUHEUHOTO IBUKEHUS.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaGmronenue nBrxeHus Tena no OKpyKHOCTH.

6. HaOmronenne MexaHM4ECKUX SIBJICHUH, MPOUCXOIAUIMX B CHCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (QU3UKHU.

7. 3aBUCHUMOCTHh YCKOPEHHs TeJla OT MAacCChl Te€Jla U JEHUCTBYIOLIEH HA HETO
CHUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJCIHCTBUM TEN.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHHUH.

10. Ilepemava ummynbsca npu B3auMOJICVCTBUM TE.

11. [IpeoOpazoBanus S3HEPrUU NpU B3aUMOACHCTBUU TEN.



12

13

14

15

16

. CoxpaHeHue UMITyJIbCa IIPU HEYIPYTOM B3aUMOJICHCTBUU.

. CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

. HaOmonenue peakTMBHOTO JBUKECHUS.

. CoxpaHeHre MEXaHUYECKOW IHEPTUU MTPU CBOOOTHOM IaJICHHUU.

. CoxpaHeHre MEXaHUYECKOW SHEPTUHU MPHU JIBUKEHUU TeJa MOJ] ACHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JIBKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHrne yCKOpEHUs Tejla MPU PAaBHOYCKOPEHHOM JBMKEHHM I10
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHXKCHHUH TeJia 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

Omnpenenenve pabOThl CUJIBI  yNPYrOCTH TMpPU THOIBEME Tpy3a C
MCIIOJIb30BAHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

. I3ydeHune 3aKoHa COXpAaHEHUs] SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
SHEPIrUM NPU KOJIeOATEIHLHOM ABUKECHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbIicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI

YIOPYTOCTH.

2. HaGmronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.

3. HaOmroneHue BbIHYKIEHHBIX KOJIE€OaHUI U pE30HaHCA.

4. PacnpocTpaHeHue NpOAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJCIIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YAaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO

MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHOJ1a KOJEOAHUH NMPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH MeEpHUOJia KoJeOaHUW TIpy3a, MOJBEIICHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH Mepuoja  KojaeOaHwii

MNPYKUHHOI'O MasATHUKA OT MACChI I'py3a U KECTKOCTH IPYKWHEI.



7. W3mepenue yckopeHus cBOOOJIHOTO MaJIeHUs.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnekTpoMmaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llonmHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vicmonb3oBaHWME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema poToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

1. IIpsmosnHENHOE pacupOCTpaHEHUE CBETA.

2. OTpakeHue CBeTa.

3. [lomyuenue n300pa’keHUIA B INTIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. IlpenomiieHue cBeTa.



5. OnTUYECKUi CBETOBO/I.
6. XoJ Jydeu B coOMparomiei JTuH3e.
7. XoJI Jydeu B paCCEMBAIOLIEH JIMH3E.
8. ITlomyueHue H300pakeHHI C MOMOIIBIO JIMH3.
9. IlpuHumn nelictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.
10. Mopmens rnasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [TomydyeHue 6en0ro cBETa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
TaJICHUSL.
2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
Ma/ICHUS Ha TPAHULIE «BO3yX—CTEKIION.
4. TlomyuyeHue M300pakeHUI C TOMOIIbIO COOUPAIOIIEH JTHUH3BI.
5. Ompenenenrie POKYCHOrO PacCTOSHUS U ONTHYECKOW CUJIbI COOMPAIOIIEH
JINH3BI.
6. ONBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.
7. ONBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.
Paznen 12. KBaHTOBBIE SIBJICHUS.
Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.
PanuoaktuBHOCTh. Anlb(ha, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuoa nonypacnaaa aTOMHBIX SAEP.
SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJA0BOTO U MAacCOBOIO YMCEIN.
OHeprus cBsi3M aTOMHBIX snuep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U

nenenus siaep. Ucrounuku sHeprun CostHIla U 3BE3 L.



Snepnaa sHeprervka. JleMCTBHUS pPagMOAKTUBHBIX M3JIIYYCHUW Ha KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUECHUS.

2. HccnegoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINN MOYJIh TIPEAHA3HAYECH JJIsI CUCTEMATH3aALUU
1 000011IeHUS TPEAMETHOTO COJICPKAHUS U OIbITA IEATEIILHOCTH, TPUOOPETEHHOTO
MpU HU3YyYEHUH BCETrO Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY 1O (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIICIOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a

CUET TOI'0, 4TO 06yanOH_II/I€C$I BBIIIOJIHATOT 3aJaHusA, B KOTOPBIX UM HIPCAIaracTcsa:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBSACHATH

(duznyeckue SBICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEOBAHUS (PU3HMUECKUX SBJICHUH, B TOM

YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX

TEXHOJIOTU, HAIPUMEP, IPAKTUUECKOTO HUCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB

DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUJIOB

DHEPIUU.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
N3yuyenue (u3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIECHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U IMPEIMETHBIX 00Pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuatoierocsi 0yayT cpopMUpoBaHbl CIAEAYIOUIUE JIUYHOCTHBIE PE3yIbTaThl B

YacTH:

e 1) MaTpMoTHM4€CKOr0 BOCIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
busnuecKol HayKu;

e — IIECHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e —TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYKJI€HUH 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuky;

e — OCO3HaHUE BAXHOCTU MOPAIBHO-3THUECKUX MPHUHIMIIOB B ACSATEIBHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO

MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;



4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHM, BaKHEWILIEW COCTAaBISAIOIICH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOH II0003HATENBPHOCTH, MHTEpPEca K HCCIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTH TNIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYTOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTH HaBbIKa pehIeKCUH, TPU3HAHKE CBOETO IIpaBa Ha OIIUOKY
Y TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOW W
COIMAJILHOM HAMPABICHHOCTH, TPEOYIOUIUX B TOM YHUCJIE U (PU3UUYECKUX 3HAHUM;
— UHTEpEC K MPAKTUYECKOMY U3yUCHUIO MpodecCuii, CBSI3aHHBIX ¢ (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTAllUd Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
o0JlacTh OKpy’Kalolllel cpeibl, TUIAaHUPOBAHUS TOCTYNKOB U OILIEHKU UX
BO3MOXHBIX ITOCJIEICTBUUN JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NPHPOJXHOH

cpebl:



— NOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAaHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

— TIOBBIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Ye€pe3 MPaKTHUECKYIO
TESITENIbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HcIe GOPMYITUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;

— IUIAHUPOBAHUE CBOErO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUI;

— CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBSI3U IPUPO/IbL, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JIEMCTBHIM C Y4YETOM BIUSHUA HAa OKpPYXKAlOLIyI0 Cpeny,

BO3MOJKHBIX TJI00aIbHBIX HOCJIGI[CTBHﬁ.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBaHBI MeTanpeaMeTHbIe

pe3yJIbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIE YHUBEPCAIbHbIE YUeOHbIE ACHCTBUS,

KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC

YHUBEpCalbHbIE YUEOHbIE IEUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBnle JJornueckue JeficTBUA:

e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIs

0000IIIEHNS U CpaBHEHUS,



e BBIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (haKTaXx,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIABJIATh MPUUYMHHO-CIEACTBEHHBIC CBSI3M MPH W3YYCHUH (U3NUYECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

e CaMOCTOSITEJILHO BBIOUpATH CLIOCOO perieHus yueOHoU hu3nuecKoi 3a1auu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHUs, BBHIOOp Hauboee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICJIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCIOJb30BATh BOIPOCHI KAK UCCIIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;

e IPOBOAMTH MO CAMOCTOSATEIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBIICHUS;

e OIICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

e TMPOTHO3MPOBATH BO3MOXKHOE JaibHeillee pa3BUTHE (DUINYECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

e TPUMEHATH PA3IIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU MOUCKE U
orOope MHGPOPMALMM WM JIAHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

e AHANM3HPOBATH, CUCTEMATU3UPOBATH U MHTEPHPETUPOBATH MHPOPMALIHIO

Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;



CaMOCTOATENbHO  BBIOMpaTh ONTUMANbHYIO (GOpPMY TPEICTaBIICHUS
uHQoOpMaAIlUl W WUIIOCTPUPOBATH pellaeMble 3aJaull  HECIOKHBIMU

CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B X0/I¢ OOCYXJeHHs y4yeOHOro Marepuaya, pe3ysbTaToB Jab0paTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha pELICHUE 3a/ladyd U TOJJep KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXICHUS C CYXJCHUSIMHU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh pa3Iu4ne U CXOACTBO MO3UIIHI;

BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATh PE3ybTaThl BBIIOIHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh M UCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI IIPU PEIIEHUN KOHKPETHON (PU3UUYECKOM MPOOIEMBI;

NPUHUMATD [IEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JEUCTBUSA
no €€ JOCTHKEHHUIO: paclpeiensiaTh poiH, OoOCYXIaTh MpPOLECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJHATH CBOIO YacTh PabOTHI, TOCTUTAsl KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIPaBJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,

CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUSI.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX

JUISL perieHust GU3nYecKuX 3HaHUM;



OPUEHTHPOBATBCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PELICHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIECHUS B TPYMNIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITEJIBHO COCTaBJIATh AITOPUTM PeleHus (PU3NUecKO 3a1auu WIn
IUTAHA HUCCIEAOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHTHI pEICHUM;

ACJIaThb BLI60p )41 6paTI> OTBCTCTBCHHOCTSD 3a PCIHICHUC.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTCJICKT:

JIaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJEHHBIX OIIMOOK,
BO3HHMKIIMX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYroro uejaoBeKa B X0JI€ CIopa Wil JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
PU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (HU3NYECKUX 3a1ad UK

B YTBCPIKACHHUAX HAa HAYUYHBIC TCMbI U TAKOC KC IIPaBO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 kJacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (U3MUecKne ¥ XUMHYECKHE  SIBICHHSA,
HaAOJII0IeHNE, AKCIEPUMEHT, MOJEeINb, TUMOTe3a, €AMHMIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHMS BemiecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,

HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS



cwia,  gedopmauus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznudath siBiacHUs (auddys3us, TEMIOBOE IBIKECHHUE YaCTHI] BEIICCTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JBWKEHUE, HWHEpIus,
B3aHUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpallleHUs], ITepe/iaya AaBICHUS TBEPABIMU TEIAMHU, KUJKOCTSIMU U ra3aMu,
aTMOc(pepHOE J1aBlieHUE, IUIABAHHWE TEJ, MPEBpAICHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIO0BeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEl U (PU3UUYECKUE SIBJICHUS, UCTIONB3YSI
¢dbuznyeckue BeIUYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMsl, Ty Th,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tena,
CHWJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TENa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
cuja, MEXaHW4Yeckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUS MEXAHM3MOB, KHHETHYECKas W
MOTEHUHUAJIbHAS. JHEPTUsl), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBbIX BEJIUYMH, UX 0003HAUYCHUS U €UHUIIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,

UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,



3akoH Ilackans, 3akoH Apxumena, MpaBuJIO paBHOBecHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXAHMYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTb pacu€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PElIeHUs 3a/1ad, OLIEHUBATh PEATUCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAaHUS BIIEIAThH IPOBEPSIEMOE
MPEANoJoKeHNe (TUOTE3Y ), pa3inyaTh U UHTEPHPETUPOBATH MMOTYUEHHBIH
pe3yibTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3ynbTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYy10BaHUS, 3alIUChIBATh X0
OMbITa U GOPMYITUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPAaTypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM

3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUI;



IPOBOJIUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETTMYHUHBI OT
JIPYroi C HCIIOJNB30BAHUEM TMPSAMBIX HM3MEPEHHUU (3aBUCHMOCTH MYTH
PaBHOMEPHO JBIKYIIIETOCS TeJIa OT BPEMEHH JBIKEHUS TEJa, CHITbI TPCHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAINA CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CHJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJia, OT TIIyOHHBI, HA KOTOPYIO MOIPYKEHO TEJ0, YCIOBUN
TUTABaHMSI TEJl, YCIOBHA paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIIEIOBAaHUA, COOMpATh YCTAHOBKY U
BEITIOJTHATh W3MEPCHHUsI, CICAys NPEII0KCHHOMY IIIaHy, (DUKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIOKCHABIX TaOMUIT W TpaduKOB, JenaTh BBIBOJABI IO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH (TUIOTHOCTD
BEIIECTBA )KUJIKOCTH M TBEPOTO TEa, CHUIIA TPSHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIAs Ha TMOTPYXKEHHOE B
KUIKOCTh  TeNo, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEeHU CcoOUpaTh HSKCHEPUMEHTANIBHYIO YCTAHOBKY W BBIYUCIISTH
3HAYEHHE UCKOMOM BEJIUYHUHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yYKa3bIBaTh MPUHIIMIBI ACHCTBUSA NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIHUECS COCYAbl, OapoMmerp,
phIvar, MOABMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPUHIUIBI  JEHCTBUS H3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX ONUCaHui (B TOM YHUCIE:

NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA Ipecc,



MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOJb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HWHOpPMAIMIO O  MpUMEpax)
MPAKTHUECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHusi 0€30MacHOCTH MpH oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH Cpee;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiIaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEPIKaHUSA, B TOM
quclie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3yiIbTaTax MPOEKTOB WIN
y4eOHBIX HCCIENOBAaHUM, TPU 3TOM TPaAaMOTHO MCIOJB30BaTh M3yYEHHBIN
NOHSATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHUE
MIPE3CHTAIUEN;

IpHU BBITIOJHEHUH YYEOHBIX TPOCKTOB M HWCCIECIOBAHHWHA pacHpeesiaTh
OOSI3aHHOCTH B TPYIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJ€KBaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh

KOMMYHHKAaTUBHOC BSaHMOﬂCﬁCTBHe, YUUTBIBASA MHCHUC OKPYKAIOIINX.



K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, FIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIusl, TUIaBJICHUE, KpUCTAJIM3amus (OTBEpJ/iIeBaHUE), KUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPSATI0OB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKITHS)
M0 OINHKCAHMI0 MX XApPaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHWE M KaNWUIAPHBIC SBICHUS B MIPUPOJIE,
KpUCTAUTBI B mpupojae, uziaydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
MOJISIPHOE CUSIHUE, MPU 3TOM [EPEBOJUTHh MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS

bu3nueckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIUYECTBO



TEIUIOTHI, yJEJIbHAas TEINIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMOJEe3HOr0 JEHCTBUS TEIJIOBOM
MalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsi, Cuila
TOKA, DJEKTPUYECKOE HAIpPSHKEHHWE, COIPOTUBJIECHHUE IPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUIECKOTO
TOKa), HpPHU ONHCAHWM NPABWIBHO TPAKTOBATH (PU3UUYECKUN CMBICH
UCIIOJIb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaXOoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3NYECKUX BEJINYHH;

XapaKkTepu30BaTh CBOMICTBa Teis, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH
CTPOEHUS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yJacTKa Lenu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHHUs SHEPTUU, IPU TOM J1aBATh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BETWYMHBI: HAa OCHOBE aHAINM3a
YCIIOBHUS 3aJauyd 3allMChIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH

IMMOJIYYCHHOC 3HAUYCHHC (bHSH‘-ICCKOfI BCINMYMHBI C U3BCCTHBIMH JaHHBIMMH,



pacno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOUIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OINHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKa
IIPOBENICHUSI UCCIIEOBAHU, 1€JIaTh BEIBOBL;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUA WU
duznyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U
HarpeBaHusi MPU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjomaromei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHMS BOJBI OT TEMIEPATYPhl KUIKOCTH U
IVIOIAA €€ TOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3yallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUTIATENsl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsieMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyAOBaHUs, ONMKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH IIPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANPSXKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
HU3MEPEHUH ¢ yIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpPYyroi C  HUCHOJIb30BAaHUEM  IMPSAMBIX  HM3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJAHMUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIbHOIO M MapajyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H

BBIIIOJIHATE HU3MCPCHUA, CIICAYS INPCAJIOKCHHOMY IUIAHY, (bHKCHpOBaTB



pe3yJIbTaThl OJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpauKOB, 1€1aTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEJOBAHMSI;

IPOBOJANTH KOCBEHHBIE U3MEpPEHHs (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHUE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEys MPEIIOKEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEINYNHBI,

COOJII0IaTh MpaBUiIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUsA (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUUYECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHMX SIBJICHUN U HEOOXOIUMBIE
(duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI MO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUIPOMETP, IBUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LEenell ¢
NOCJIEI0BATEIbHBIM U MapaJIJICIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 711 oOecrniedeHusi 0€30MacHOCTU MpU 0OpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOACHHS HOPM

HKOJIOTHYECKOTO MOBEJICHHS B OKPY KaloIllel cpefie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
WMHTepHeTe, Ha OCHOBE HMEKOIMXCA 3HAHMM M IYyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;

MCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypPCHI
cetu IHTepHeT, BiageTb NpUEMAaMH KOHCIIEKTUPOBAaHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
o0o0mias uHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp>KaHMsl, B TOM YMCJIE€ MYOINMYHO MPEACTABIATh PE3YIbTATHI IPOEKTHOM
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIIOJIb30BAaTh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpenensaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NeSATEIbHOCTD IPYIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCIICTBUE,

MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIXKEHUS, AedhopMarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJIHBI, IITKAJIa

AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTH,



CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

paziuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBMXKEHHE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTpaKCHHE
3ByKa, MNPSIMOJIMHEHHOE PacCHpOCTpaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS CBETA,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JUHEWYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKEHUWE OKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMIJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUSI B TPUPOJIC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPA(HOIECTOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (DOH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3ITYyUYCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTHBHBIX W3IyYECHUN Ha
OpraHW3M YEeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TE€N U (PU3UYECKUE SBJICHUSI, UCTIOJIB3YS
dbuznyeckue BeMMYMHBI (CpPeIHSsT M MIHOBEHHas CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas

CKOpOCTb, CHJIa TpPEHHUs, CWJIA YIOPYIOCTH, CHJIA TSXKECTH, YCKOPEHUE



CBOOOJHOTO TMAJECHMs, BEC Teja, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS JHEPTUSl CKATOU
IIPYKUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKAs SHEPTHUsL, IEPUOJ
U YacToTa KojeOaHWi, JUIMHA BOJHBI, [POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEIOMJIEHUS Cpeabl), NpPH ONHUCAHUU
IPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJIWYMH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTMMHU BEJIUYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULUA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCa, 3aKOHbI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAX, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPa: BBISABIISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C ONOpod Ha 2—3 MU3YYEHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a71a4i (OIUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIbI, CBSA3BIBAIOIINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJa4M 3alUChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE IS PpEIICHUsS, NPOBOJUTH pacy€Thl U OLIEHUBATH

PCATUCTUYIHOCTD IMOJIYUCHHOT'O 3HAYCHUA (l)I/IBHLIeCKOfI BCJINYHNHEBI,



pacno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOUIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OINHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE TPEATNONIOKEHUE, OICHUBATh MPABHIBHOCTh MOpPSIKA
IPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN MPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHs IpenMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeNIMUYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHUM 0€3 HadyalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJicHns). T[UIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
bu3MYecKuX BETWYHH B BUAEC TaOJWIl U TPaPUKOB, JI€TaTh BBHIBOIBI IO

pe3yibTaTam UCCleI0BaHuUs;



NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPESHHOM JIBI)KEHUH, YCKOPEHHE
CBOOOJHOTO TMaJeHUsl, XECTKOCTb MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, YacTOTa W TEPHOI
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
CWa coOWparomel JWH3bI, pPaANOaKTHUBHBIN (OH): TUIAHMPOBATH
U3MEpEeHHs, COOMpaTh OSKCICPUMEHTAIBHYIO YCTAaHOBKY W BBIMIOJHATH
U3MEpEHHS, CIeAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIC PE3YJIBTAThI C YIETOM 3aJaHHOU
NOTPENIHOCTH U3MEPEHMUI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPH paboTe C J1ad0paTOpHbIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHEeTapHasi MOJIEIb aTOMa, HyKJIIOHHAs! MOJIEJIb
aTOMHOTO SI7Ipa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHIOMETP, NATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXoauMble (pu3nmyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MTPOLIECCOB MPH
pelIeHnr  y4eOHO-TIPAaKTUYECKUX  3a7]a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)

MPaKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM



JKU3HU I obecniedeHus 0€30MacHOCTH MPpU OOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUSI 3JI0POBBS U COOIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3UUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATEIBHO (GOPMYIIHUPYS MOUCKOBBINA 3aMpoc, HaXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;
UCITI0JIB30BAaTh MPHU BBIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
IUTEPATypy GU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu IHTEepHeT, BiaaeTb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEW ayauTOpuu

CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHme
(undposbie)
n/ pa3jiejioB U TeM Bcer | KonrpoJibn IIpakTnyeck
oOpa3oBaTe/ibHbIE
n MporpaMmMabl 0 ble padoThI ue padoThbl
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPa
bu6nuoreka [IOK

®du3uka - HayKa o

1.1 2 https://m.edsoo.ru/7f416
pupoIie 194
PU3HICCKe bu6nuoreka [IOK

1.2 2 1 https://m.edsoo.ru/7f416
BEJIMNYMHBI

194

EcrecTBeHHOHAYUH bubnmnoreka HOK

1.3 BI METOJ 2 1 https://m.edsoo.ru/7f416
IO3HAHUS 194

Hroro no pasneny 6

Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

Crboetiie bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIlECTBA
194
JIBrmxenue u bu6mmoteka [IOK
2.2 B3aHUMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BEIIECTBa 194
ArperatHble bubnmnorexka HOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILIECTBA 194
Wroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
MexaHndeckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
IIBIDKEHUE
194
Hepruis, Macca but6mmoreka [IOK
3.2 I, ’ 4 1 https://m.edso00.ru/7f416
IUIOTHOCTD
194
bu6nuoreka [IOK
3.3 Cwuia. Buner cun 14 1 2 https://m.edsoo0.ru/7f416
194



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
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
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

Hroro no pazneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3oB

[aBienue.
Ilepenaua
bu6nuoreka [IOK
JaBIIEHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPBIMH TEIIAMH, 104
KHUAKOCTSIMHU U T
rasamu
bu6nmoreka [IOK
JlaBnenue
4.2 5 https://m.edsoo.ru/7f416
SKUIKOCTH
194
Bbu6nuoreka [IOK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f416
JaBlIEHUE
194
erictBue
JKUJIKOCTH U ras3a bubmmorexa LOK
4.4 . 7 1 3 https://m.edso00.ru/7f416
Ha TIOTPYXEHHOE B
194
HUX TCJIO
Htoro no paznemny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrUust
PaGora i bubnnoreka IIOK
5.1 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
MocThie bubmorexa [JOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6nuoreka [IOK
Mexanunueckas
5.3 N 4 1 1 https://m.edsoo.ru/7f416
p 194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO
YACOB IIO 68 3 12
[TPOTPAMME
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8 KUIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne | HaumeHoBaHHe
(undposbie)
n/ pa3jiejioB U TeM Bcer | KoHTpOJbH IIpakTH4eck
oOpa3oBaTejibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoTbl
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
Crpoenue u bubnuoreka [JOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIECTBA lce
TelLIoBLIe bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOLIECCHI
lce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiibl. bubnuoreka [JOK
2.1 3apsKEeHHbIE 7 1 https://m.edsoo.ru/7f418
TEJa U UX lce
B3aWMO/ICHICTBUE
[TocTostHHBII bu6mmoreka [JOK
2.2 AIIEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MArHITHEL bubmuoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS
1ce
DIeKTpOMarHuTH bubmorexa [JOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHTYKIIAS lce
Hroro 1o pasneny 37
Pe3epBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 145
YACOB I10

I[TPOTPAMME
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/ | pasgenoBuTeM | Bcer | Kourpoasn | Ilpakruyeck
oOpa3oBaTe/ibHbIE
n NporpaMmMsbI 0 ble padoThbI ue padoThbl
pecypchl
Paznen 1. Mexannueckue siBJeHHUS
MexaHU4ecKoe
[E—— bu6nuoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €10
4a6
OIMCAHUS
BzanmoneiictBu bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
e Ten
4ab
3AKOHEL bubnnoreka IIOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs 496
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
MexaHnn4deckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJe0aHus
4a6
MexaHu4eckue bubnnorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
Hoe Tole 1 bubmmoteka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro no paszneny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
3aKOHBI but6mmoreka [IOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41a
s CBETAa 4a6
JInH3EI 1 bu6nuoreka [IOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41a

npubopsI

4a6
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Paznoxenue

but6mmoreka [IOK

4.3 OeJoro cBera B 3 2 https://m.edsoo.ru/7f4la
CIIEKTP 4a6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnmnoreka HOK
5.1 MOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4ab
CrboeHIe bu6nuoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f4la
aTOMHOTO siIpa
4a6
SepHbie bubmuorexa [JOK
5.3 P 7 1 1 https://m.edsoo.ru/7f4la
peaku
4a6
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
IToBTOpEHUE U
00001eHne bubnnoreka IIOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41a
Kypca pU3UKHU 3a 4a6
7-9 xnacc
Hroro no paszneny 9
OBIIEE
NYECTB
Kol CTBO 102 3 27
YACOBIIO

I[TPOTPAMME
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