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NNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOM MpPOTrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (eaepanbHoi paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

ConepxaHue mporpaMmbl MO (U3MKE HarpaBieHO Ha (opmupoBaHUe
€CTECTBEHHOHAYYHON TPaMOTHOCTU OOYYarOUIUXCsl M OpraHu3aluio U3Y4YeHUS
¢u3MKu Ha AEATETBPHOCTHOM OCHOBe. B mporpamme mo (u3uKe y4UTHIBAIOTCSA
BO3MOKHOCTH Yy4yeOHOro mpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpEeIMETHBIM pe3ysbTaTaM 00y4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma o (pusmke ycTaHABIMBAET pacHpeesieHne yieOHOro MaTepuana
1o rojiaMm oOy4eHus (1o Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIIEeI0BATEIbHOCTD
U3yYEHUsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOrO COJAEpPKaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIIN YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI 10 yIeOHOMY TIPEIMETY.

du3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM JJI1 €CTECTBEHHOHAYUYHBIX YU4E€OHBIX
MIPEIMETOB, TIOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SBICHU,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpOHOMHUEH U (r3ndecKoit reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYUYHYIO KapTUHY MHpa, MpPEIOCTaBIIsIeT Haubosee sCHbIE
o0Opa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOydeHHUs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onna U3 TIaBHBIX 33724 (PU3MYECKOro oOpa3oBaHUS B CTPYKType OOILero
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00yJyarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHUE
CIEIYIOIUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOUUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSTH SABIICHUS,

e OIICHMBAThH M MOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICOBAHUS;

e UHTEPNPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

Henn wu3yueHuss (PU3NKA HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS
ompenenensl B KoHuemnuu mnpenogaBaHus ydeOHoro mpenmera «Dusmka» B
oOpa3oBarenbHbIX oOpranusamnusax Poccuiickoii ®Deaepanun, peaU3yrONIHX
OCHOBHBIE 00IIe00pa30BaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHON pelieHueM



Konnerun Munucrepctsa npocsenienusi Poccuiickoit deneparuu (poTokoa oT 3
nexadps 2019 r. Ne [TK4BH).
Hesu n3yyeHus PU3UKU:

npuoOpeTeHne HWHTEepeca W CTpeMJIeHUS OOydYalomuXcsl K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;
¢dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3y4CHHsI OCHOB
CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;
dbopMupoBaHHE TPEICTaBICHUA O poNd (U3UKHU JJIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUIO B 3TOM HaIPaBIICHUH.

JIoCTHOKEHHE 3TUX IIeJield MporpaMMbl 1o (U3WKEe Ha YpPOBHE OCHOBHOI'O
o01ero 00pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICAYIONINX 3a4aY:

npuoOpeTeHrue 3HAaHUM O JAUCKPETHOM CTPOCHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpUOOPETECHUE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHBIC SIBJICHUS M BBITOTHITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJbHBIC KCCJICAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OocBOoeHME MPUEMOB PabOThl ¢ MH(pOpMaIuel (HU3MIECKOTO COJEPIKAHMS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATHU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON IeSITEILHOCTH, CBSI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILIEro

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
kiacce — 68 vacoB (2 yaca B Henemo), B 9 kiacce — 102 vaca (3 vaca B Hefelio).

[Ipenaraemeiii B mporpamMme 1o ¢Gu3HKe MepeyeHb Ja00paTOPHBIX padoT U
OTIBITOB HOCHT PEKOMEHIATEIbHBIA XapaKTep, YIUTENb IeJIaeT BBIOOP IPOBEICHUS



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM MHIMBHUIYAIbHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, CNMCcKa SKCIIEPUMEHTAJIbHBIX 33/JaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u eé posib B NO3HAHMHU OKPY/KAKOIIET0 MHPA.

®usuka — Hayka O npupoze. SBmeHuss npuponasl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenMUuuHBL. M3Mepenune ¢undyeckux BenudyuH. DuUznyecKue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak d¢wusuka u [pyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EcTecTBeHHOHAy4YHBI METOJl TO3HAHMSA: HAONIONEHHE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIBIKEHUE TUIIOTE3, SIKCIIEPUMEHT MO0 MPOBEPKE THIOTE3, OOBSICHEHHE
HabmogaemMoro sapieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJENIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBIICHHUSL.

2. ®usnueckue npruOOPHI U MPOLETYpa MPSAMBIX U3MEPEHHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomot u onvimol.
1. OmnpexeneHue NEHBI ACIEHUS IIKAJIbl U3BMEPUTEIBLHOr0 MPUOOpa.
2. H3mepenue pacCTOSIHUM.
3. H3mMmepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3zMepoB MaJbIX Tell.
5. M3mepenue Temreparypsl NpH MHOMOIIHM JXKHAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IIyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUS O CTPOEHHHU BelleCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenre dactul BemecTtBa. CBsA3b CKOPOCTH JBWIKEHHSI YaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaumoneiictBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHUE ra30B, KUJIKOCTEH M TBEPIBIX
(KpucTalymyeckux) Tesl. B3anmMOCBsI3p MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO IBUKEHHUS.



2. Habmonenue muddysun.
3. HaGmionmenne  siBjaeHM,  OOBSACHSIOIIUXCS ~ MPUTSDKEHUEM WK
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnbIThI IO HAOIIOAEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO AECHUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKCHUSL.

Pa3znen 3. /IBu:keHHe 1 B3aUMOAeliCTBHE TeJl.

MexaHnueckoe [BHKEHUE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JBUYKCHHE.
Cxopoctb. CpellHssi CKOPOCTh NPU HEPABHOMEPHOM ABMKEHHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHepUMHU. 3aKOH HMHEpUUHU. B3amMoaelcTBUE Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH [BMKEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00bEMa BelecTna.

Cuta kak xapakTepucTuka B3aumopeicTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHIIA
TskecTH. Chlla TSHKECTH Ha Ipyrux maHerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX M0 OJHOW IpsAMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEeHUs U TpeHUE NOKos. TpeHue B MpUpoae U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHme MeXaHWYEeCKOTO IBMXKCHHS Tea.
2. M3mepeHune CKOpoCTH MPSMOJIMHEMHOTO IBUKCHUS.
3. HaGmronenue siBieHUs HHEPITUH.
4. HaOmronenve n3MeHEeHUsI CKOPOCTH MPU B3aUMOICHCTBUH TeJl.
5. CpaBHeHHME MacC MO B3aUMOJICHCTBUIO TEIL.
6. Cro)KeHue CuJl, HalpaBJICHHBIX IO OJHON MPSIMOA.
Jlabopamopnvie pabomot u onvimol.
1. OmnpenenieHre CKOPOCTH PAaBHOMEPHOTO ABUKEHHUSI (IIapyKa B HKUJIKOCTHU,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHne CpeHEN CKOPOCTH CKOIBKEHHS OpycKa WU IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTskeHus (aedopmariviu)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laBiieHue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.



Hanenue. CriocoObl yMEHBIICHUS! U YBEIUYECHU JaBiieHus. J[aBieHue rasa.
3aBHUCHMOCTh JaBJICHUs raza OT o0bEma, TemmepaTypbl. [lepemada naBieHus
TBEPABIMU TEJaMU, XKUIKOCTSIMU U TazamMu. 3akoH [lackans. IlHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh [IaBJICHUSI >KHAKOCTU OT TIIyOuHBI. ['mapocrarudeckuii
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

AtMocdepa 3emun u armocepHoe gamieHue. [IpuuuHbI CyllecTBOBaHMS
BO3yIIHON 00o0s0uku 3emau. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! a5 U3MEpeHHust aTMOCPEPHOTO TaBICHUSI.

JleificTBUE KUAKOCTH U raza Ha MOTPYyKEHHOE B HUX TeJO. BhITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Hemoncmpayuu.

o vk wWw NP

N

3aBHUCUMOCTB JIABJICHUS ra3a OT TEMIIEPaTyphl.

[lepemaua naBieHUs )KUIKOCTHIO U TA30M.

Coobmraromuecs CoCy/ibl.

['mopaBnuyeckui mpecc.

[IposiBienue nericTBust aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAIKHBAIONIECH CHUJIBI OT 00BhEMaA MOTPYXKEHHON YacTH
TeJIa U INIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KHIKOCTH.
YcnoBue 11aBaHus TEJ: TIABAHUE WM TTOTPY>KEHUE TE€JI B 3aBUCUMOCTH
OT COOTHOIIICHUS IIJIOTHOCTEH Tella M KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpyKEHHOHN B
JKUJIKOCTh YaCTH TeJa.

OnpenenieHue  BBITAJIKUBAIOUMICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEMCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIIKMBAIOIIECH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh
YaCTH TeJa U OT IVIOTHOCTH KUJIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaboTa 1 MOIITHOCTH. JHEPIHSL.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi poiuara. [IpuMeHeHHWe mpaBuia pPaBHOBECHS pblyara K OJIOKY.



«3onoroe npasuno» Mmexanuku. KITJI mpocteix Mexanu3moB. IIpocTeie MexaHU3MBbI
B OBITY U TEXHHUKE.

Mexannueckass »Heprusa. KuHeTndeckas M INOTEHUUAJIbHAs JHEPTUS.
IIpeBpalieHre 0OTHOTO BU/IAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHUs
OSHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHNU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JBM)KCHHUU Tella

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBHAM paBHOBECHS pblyara.
N3mepenne K11/l HaK1OHHOM MIJIOCKOCTH.
4. M3yuyeHne 3aK0OHa COXpPAaHEHHSI MEXaHUYECKON SHEPTUH.
8 KJIACC

Pa3nen 6. TensoBble ABJIEHUS.

OCHOBHBIE TTIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemiecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOIrO, >XHAKOTO M Ta3000pa3HOrO COCTOSHUW BEILIECTBA.
Kpucrannmueckue u amopgusie tena. OObsiCHEHUE CBOICTB Ia30B, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHMe U KanWJUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpennsisi sHeprusi. CrnocoObl H3MEHEHHsS] BHYTPEHHEH DHEpPrUu:
TEIUIONepeaua U coBeplieHre padoThl. Buasl Teronepenayn: TeIONpOBOIHOCTb,
KOHBEKIIUSA, U3IIy4CHUE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBineHue u
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u koujaeHcamnus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHUS OT AaTMOC(HEPHOIo
JABJICHUSL.

BrnaxxHocTts BO31yXa.

DHeprus TOIuIMBa. Y JebHas TEIJIOTa CrOPaHMSL.

[Tpununer padoTel TemnoBbix npurateneit KIIJ| TemmoBoro nsurarerns.
TerutoBble ABUTaTENN U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPALLEHUS YHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO JBH)KEHUSI.
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Ha6nronenue nuddysun.

HaGnronenue siBieHN CMauynBaHUS U KalTWJUISIPHBIX SIBJICHUH.
Habmoienue TenioBoro pacmpeHus Tedl.

N3mMeHeHne NaBiieHUs ra3a npu M3MEHEHHH 00bEMa M HArpeBaHUU WU
OXJIQXKICHUH.

[IpaBuia u3mepeHus Temneparypsl.

Buae! reronepenayn.

OxnaxaeHue npu COBEpIIEHUN PaOOTHI.

Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMUHBIX BEIICCTB.

. HabmnroieHue kumeHus.

. Ha0GimroteHue mocTostHCTBA TEMITepaTyphl IPH TIaBJICHHH.
13.

Moaenu TEIIOBBIX IBUTATEIICH.

Jlabopamopnvie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.
OMNBITHI 11O BEIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIK caxapa.
OnbITel 110 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUsS T'a30B, KUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUS BO3AyXa B Oa/IOHE HINpPHUIIA.

OnbIThl, I€MOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHHS BO3/yXa OT €ro
00bEMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaGnronenne wu3MeHEHUsT BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBJIEHUS TEIJIOOOMEHA MPU CMEIIUBAHUK XOJOJHOU U
ropst4er BOJIBL.

OnpeneneHde  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOrO  BOJOH  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECCKUM LIFUTHHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTRA.

HccnenoBanue npoiiecca uCrapeHus.

OrnpeneneHrne OTHOCUTEIBHOM BIaKHOCTH BO3AyXa.

Ornpenenenue yieabHON TEMIOTHI IJIaBJIECHUS JIbJA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa »sieKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKIY TE€JIaMM).

OnekTpuueckoe mnoje. Hanpspk€HHOCTh 3nekTpudeckoro mnodisa. [lpuHuun
CYyHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snektpuyeckux 3apsiaoB. DJIEMEHTapHBIA JJIEKTPUYECKAN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUABJIEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.

OJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
HcrouHrKky MOCTOSIHHOTO TOKa. JIEMCTBUSL DJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuima Toka.  DIJIEKTPHUUECKOE  HANpSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y JAEIBHOE CONPOTUBIECHUE BellecTBa. 3akoH OMa
IU1s yyactka nenu. [locienoBarenbHoe U apauiesibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH »3yekTpuueckoro Toka. 3akoH J[xoymns—Jlenia.
DNeKTpUYECKUE TIENU U MTOTPEOUTETN dIECKTPUIECKOl sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMJIM M €ro 3HAauyeHWe s *KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE MOJIe€ ANEKTPUYECKOro ToKa. [IpuMeHenne 31eKTpOMarHuToB
B TEXHHKE. JIeiCTBME MAarHUTHOTO TOJISI HA POBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSIHHOTO  TOKa. Vcmonb3oBaHWE DJIEKTpPOJABUTATENE B TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omnbitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIIEKTPOTEeHEepaToP. CnocoOb1 ITOJTyYEHHUS DIEKTPUYECKOW  DHEPIUMU.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLHKS TEIL.
JIBa pojia AJIEKTPUUYECKUX 3apsiIOB U B3aUMOJICHCTBHUE 3aPSIKEHHBIX TEJ.
Y CTpOMCTBO U IEVCTBUE ANEKTPOCKOIA.
DNEeKTpOoCTaTUUECKass UHIYKIIHSI.
3aK0OH COXpaHEHUsI AJIEKTPUUECKUX 3apsJIOB.
[TpoBOIHUKY U TUAIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX TUHUM IEKTPUUECKOTO TOJISL.
M cTOYHMKM TOCTOSTHHOTO TOKA.
JIericTBUSA DJIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUHN TOK B KUJIKOCTH.
. I"'a30BbIM pa3psn.
. I3mepenue cuiibl Toka aMInepMeTpoM.
. I3MepeHune aIeKTpuYecKoro HanpssKeHUsT BOJIBTMETPOM.
. Peocrat 1 MarasuH COIpOTUBIICHUN.
. B3aumoeicTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IEJICHUS ITOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaennpoBaHre€ MArHUTHBIX MOJIEW TOCTOSTHHBIX MArHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oJie TokKa. DJIEeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA.

UccnenoBanue sIBICHUS JIEKTPOMATHUTHON UHIYKIIHAH.

Oneitel Gapages.

3aBUCUMOCTh HANpaBJi€HUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHUS.

DJIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnvie padbomot u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOAEHUIO JJICKTpU3AIMK  TeJl HHAYKIMEH | MpH
COIPUKOCHOBEHHH.

HccnenoBanue JNEWCTBHS JIEKTPUYECKOTO IOJII HAa IPOBOJHUKUA U
JTUDJIEKTPUKU.

C6opka u mpoBepka pabOoThI IJIEKTPUUECKOM LENMHU MOCTOSHHOTO TOKa.
W3mepenune u peryJampoBaHUe CHIIbI TOKA.

W3mepenne 1 peryampoBaHUE HAITPSHKECHMUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 PE3UCTOp, OT
CONPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TONEPEYHOIrO
CEYEHMS U MaTepHala.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IMIPU  IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia I CWIBI TOKA IIPU MAPAJUIENBHOM COEOUHEHHUH
PE3UCTOPOB.

Onpenenenre padoOThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOLIHOCTU — 3JEKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucTope.

HccenenoBanre 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] narpeBarensi.

HccnenoBanne MarHUTHOTO B3aUMOIEUCTBUS TOCTOSTHHBIX MAarHUTOB.
M3ydyeHne MarHUTHOrO TOJS  TMOCTOSHHBIX ~ MarHUTOB  TPH  UX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nemcTBUs JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYyIIKHA C TOKOM U MArHUTA OT CUJIbI TOKA Y HAITPABJICHUS TOKA B KATYIIKE.

18. I3ydeHue 1eicTBUSI MAarHUTHOTO MOJIA Ha TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl JIEKTPOIBUTATEIIS.

20. 3mepenne KIIJ anexkTpoiBUraTeIbHOM YCTAaHOBKH.

21. OnBITBI IO HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:

HCCICA0OBAHNC M3MEHCHUM 3HAYCHUS U HaIIPpaBJICHUA MHAYKIOIUOHHOT'O TOKA.
9 KJIACC

Pa3nen 8. Mexanunueckue siBJICHHUA.

Mexanuueckoe ABWKeHHE. MarepuanpHas Touka. (Cuctema OTCUéra.
OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJMHEWHOE
newxeHue. HepaBHoMepHOe npsiMmonMHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
naaeaue. OnbeITe | amuies.

PaBHOMepHOE NBHKEHUE MO OKpYXHOCTH. Ilepumon m vacrora oOpaileHHs.
JIuHeiHas u yriioBast CKOpocTH. LleHTpocTpeEMUTENBHOE YCKOPEHUE.

IIepseiit 3akoH Herorona. Broponi 3akon Herotona. Tpertunit 3akoH HproToHa.
[IpyHIMI CynIEepIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMsI: CHIa TPEHUS CKOJIBKEHUS, CHJla
TPEHUS ITOKOSI, IPYTHE BUBI TPECHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nanenus. JlBmwxenne ruiaHer BOKpyr CosHma. IlepBasg xocMuueckas CKOPOCT.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHON TOUYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. MMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannueckass pabora ¥ MOIIHOCTB. PaboTa cui TSKECTH, YHPYroCTH,
TpeHus. CBsa3b s3Hepruu u padotsl. [loTeHnnanbHast SHEPrUs Tena, MOAHATOro Hajl
IIOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas 3Heprus CKaTou npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHME NyTel M TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHENHOTO IBUXKECHMUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmoienue nBr>keHus Tema 1o OKpPyKHOCTH.

HabitoieHne MexaHM4eCKHX SIBICHUH, TPOUCXOALINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PAaBHOMEPHOM U  YCKOPEHHOM  JBUXCHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Teja U JCHCTBYIOIIEH HAa HEro
CHJIBI.

HabitoieHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUHU TEIL.

N3meHnenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepemaya ummynbca npyu B3auMOAEHCTBUH TEIL.

[IpeoOpazoBaHus SHEPTUU IPU B3aUMOJIEHCTBUH TEJL.

CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHne UMITyJIbca IMPU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUH.
HaGnroneHue peakTMBHOTO IBHKEHUS.

CoxpaHeHHne MEeXaHU4YEeCKOM SHEPTUH TPU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHNYECKOM S3HEPIUH NPU ABUKEHUU TeJIa MO JEHCTBUEM
IPYKHUHBI.

Jlabopamopnvie padbomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [l pa3roHa U JaJbHEHUIIEr0O PaBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OmnpeneneHue CpeIHEN CKOPOCTU CKOJBXKEHUS OpycKa WM JBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MPU PAaBHOYCKOPEHHOM JIBJKEHHH I10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MNPH PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHOM CKOPOCTU IYyTHU OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHSI.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenre padOTh CUIIBI TPSHUS TIPU PABHOMEPHOM JIBIXKCHHUH TeJia 10
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenre padOTHl CWIBI YIPYrOCTH TIPU  TOABEME Tpy3a C
HCTOJIb30BaHWEM HETOIBUKHOTO M TTOABMYKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexannuyeckue KoJjed0aHHs U BOJTHBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: MEPUOI,
4acToTa, aMIUIMTyAa. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpalieHue
SHEPIruu MPH KoJaeOaTeIbHOM JIBHUKESHUH.

3aryxawme — kojeOaHus.  BeIHykaeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoOJHBI. CBolCcTBAa MeEXaHWYECKHMX BOJIH. [IpomonbHbie U
MONepEYHbIe BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTPaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3Byka W BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koyiebaHuil Tel Mo ASWCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTrOCTH.

Habmronenue konebaHuii rpy3a Ha HUTH U Ha TIPY)KUHE.

Habmronenune BRIHYKICHHBIX KOJIEOAHHI U pe30HaHCa.

Pacnpoctpanenue npo0IbHBIX U IMOTIEPEYHBIX BOJH (Ha MOJIEIH).

Habmronerune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTUYECKHUI PE30HAHC.

Jlabopamopnvie padbomot u onvimol.

1. OmpeneneHue YacTOThI MW IEepHojia  KoJIeOaHWK  MaTEeMaTHYECKOIO
MasiTHHKA.

2. OmpeneneHne 4acTOThI U Ieprojia KoeOaHui MpyKUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MIEPHOJ1a KOJICOAHHUM MOIBEIIICHHOTO K HUTH
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rpy3a OT JIJTUHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH TEPUOIa KOJICOaHUHN NIPYKUHHOTO MasiTHUKA
OT MAacchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TiepuoAa KoJieOaHWM Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbITBI, JIEMOHCTPUPYIOIME  3aBUCUMOCTb  Iepuojia  KoyieOaHui
MPY>KUHHOTO MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI.
7. VI3aMepeHue ycKopeHHsi CBOOOHOTO MaJCHHUS.
Pa3znen 10. DjekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBoiicTBa
ANEKTPOMAarHuTHbIX BOJH. I[llkama snekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.



DJneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomot u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIIBHOTO

tenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  [IpssMonuHEnrHOE
pacnpoctpaHeHue ceera. 3atMenus: Connina u Jlynsl. Otpaxenue ceta. [nockoe
3€pKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. lcronp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOAAX.

JInnza. Xop nyyent B inH3e. OnTudeckas cucrema (poToarmapara, MUKpOCKOIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucremMa. bam3opykocTh U 1albHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HeloTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpsiMonMHEHOE PacIpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tomy4yenue n300paxeHut B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTH4ecKnii CBETOBO/I.

Xop myueld B coOUparolei JIH3e.

Xoq JIyde B pacCEMBAIOLIEH JIMH3E.

[Tonyyenue n3o00paxeHuil ¢ MOMOILBIO JTUH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moxenp rinasza.

11. PaznoxxeHue 6€510ro cBeTa B CIIEKTP.

12. [Tonydenue 6e510ro CBETA MPHU CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTU yTila OTPa)KEHHSI CBETOBOIO Jydya OT yTJia
naJIcHUsI.
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2. M3yueHune xapaKTepuUCTUK U300paKEeHUs MPEAMETA B IIJIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTJla IPEJIOMIIEHUSI CBETOBOTO JIyda OT yria
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.



4. Tlomydenue n300pakeHU C TOMOIIBIO COOUPAIOLIEH JTUH3BI.
Onpenenenue GOKYCHOTO paCCTOSHUSA U ONTHYECKON CUITBI COOMpAaroIIeid
JIMH3BI.

OnBITHI 1O Pa3iI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

7. ONBITHI MO BOCHPHUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble iBJIeHNSA.

OmnbiTel Pesepdopaa u mmanerapuas mozens atoma. Mogens atoma bopa.
Hcenyckanne u nornomenue ceera atomom. KpanTel. JInHenyaTeie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykionnas wMogens atomMHoro sapa. W3ortonsl. PaanoakTuBHBIE
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MacCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX snep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreruka. J[eWCTBUSA pPaAMOAKTHBHBIX H3JIyYEHUN Ha JKHUBBIC
OpTraHHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3IIy4EHHUs U TOTJIOLICHMSL.

2. CHexTpsl pa3jau4HbIX I'a30B.

3. CnekTtp BoJopo/a.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuérynka HOHU3UPYIOIIUX U3ITYICHUN.

6. Perucrpanus uznydyeHus NpupoAHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwie pabomot u onvimol.

1. HaOmroneHue CrIONIHBIX U IMHEHYAThIX CIIEKTPOB U3TyYESHHUSL.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE DHEPTUU YaCTULBI 110 TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3MmepeHue paguoakTUBHOTO (OHA.

IHoBTOPUTEJIHLHO-0000 AN MOYJIb.

[ToBTOpUTENBHO-00001IAIOIINN MOTYJIb ITPEIHA3HAYEH AJIsl CUCTEMATU3aluU
1 00001IIEHUS TPEIMETHOTO COJIEPKAHMSI U OTIBITA JEATEILHOCTH, MPUOOPETEHHOTO
Ipy HU3yYEHUM BCEro Kypca (pU3MKH, a Takke AJi1 MOATOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMEHY M0 (PU3MKe IS 00Yy4YaroIIuXcs, BBIOPABIIUX 3TOT
y4eOHBII mpeaMer.

[Ipn M3ydeHUM AAHHOTO MOJYJISA PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBACTCS JOCTH)KEHHUE MPEAMETHBIX U
METanpeaIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOEHUE HAYUYHBIX METOJOB HCCIEIOBAaHUS



SABJICHUM TPUPOAbl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MYecKue
ABJICHUS, NIPUMEHsS IIOJy4EHHBIE 3HAHWs, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpyHUIMIIMATBHO IEITEIBHOCTHBIN XapaKTep JaHHOTO pa3/ieiia peajin3yercs 3a
CY€T TOrO, 4YTO OOYHAIONIMECS BHITIOIHAIOT 3aJaHus], B KOTOPBIX UM IMPEIaraeTcs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAyYHO OOBACHATH
duznyeckue IBJICHUS B OKPYXKAIOLIEH NMPUPOE U MOBCETHEBHOMN XKU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUSI (PU3NUECKUX SIBJICHUH, B TOM
YuCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanbOoJee Ba)XHBIX JIOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX HICTOYHUKOB

SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHMsI BCEX U3BECTHBIX BUJOB
SHEpPTUHU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl HAIPaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare usyueHnus QUMK Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs

y oOyuaronierocss OyayT copMUpOBaHbl CIEAYIONIUE TUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) nAaTPHOTHYECKOT0 BOCTIMTAHMSI:

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIICHHUE K TOCTHXKEHHSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCITHTAHHUSI:

— TOTOBHOCTH K aKTUBHOMY yYaCTHIO B 00CYXJICHUHU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
busuKy;

— OCO3HAaHHME BAXXHOCTHU MOPAIBHO-3TUUECKUX MPUHIIUIIOB B JEATEIBHOCTU
YYEHOT0;

3) 3cTeTHYeCKOT0 BOCTIUTAHNS

— BOCHPUSTUE ICTETUUECKUX KauecTB (PU3MUYECKOM HayKu: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMM, BAXKHEUILEN COCTAaBIISIOLIECH
KYJIbTYpHI;

— pa3BUTHE HAY4YHOW JHO0O3HATEIBHOCTHU, MHTEpPEca K HCCIIEI0BATEIbCKON
JESATEIbHOCTH;

5) dbopmupoBaHus KyJbTYPbI 310POBbS U SIMOLUOHAJIBLHOI0 0JIATOIIOJIY YHSI:
— OCO3HaHHWE IIEHHOCTH Oe30MmacHoro oOpa3a >KW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU TIPaBWJI OE30MAaCHOTO TIIOBEJICHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C JJIEKTPUUECKUM U TEIUIOBBIM OOOpYy/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(OpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHUE CBOETO MPaBa Ha OIMHOKY
Y TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) TPYA0BOI0 BOCIIMTAHMSI:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHU3allMHh, TOpOja, Kpasi) TEXHOJOTUYECKOH U



COLIMAJIbHOM HAMPAaBIEHHOCTH, TPEOYIOIIKX B TOM YUCIE U GU3HUUECKUX 3HAHMIA;

e — MHTEPEC K MPAKTUIECKOMY U3YUCHHIO Mpodeccuii, CBI3aHHBIX C (PU3UKOH;

e 7)IKOJOrHYeCKOr0 BOCIIUTAHMSI:

e — OpHEHTAlMS Ha NMPUMEHEHHE (U3MUYECKUX 3HAHMW AJIs pElIeHHs 3a1ad B
00JIaCTH OKpY’KaloIIeW Cpenbl, IUIaHUPOBAHUS TOCTYNKOB U OLEHKH UX
BO3MOKHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEHW CPEJIbI;

e — OCO3HaHHWE TJI00ATILHOTO XapaKTepa KOJOTUYECKUX MpoOJieM M MyTed X
pELICHHUS;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBUAM COLHMAJBHON W NPHUPOIHOH
Cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TPH BBHITIOJTHEHUU HCCICIOBAaHUN U

NPOEKTOB (DU3MUECKON HAMPABIEHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM
APYTHX;

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JESATEIIHOCTb;

e — MOTPEOHOCTH B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4Hclie (POPMYITUPOBAThH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

e — IUIAHMPOBAHHUE CBOETO PA3BUTHA B TPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUI;

e — CTpPEMJICHHE AHAJU3UPOBATH U BBISBIISITH B3aUMOCBSI3U IPUPO/IbI, OOILIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

e — OLIGHKAa CBOMX JEUCTBUU C y4€TOM BIIMAHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUS IPOrpaMMBbI 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromierocss OyayT cOpMUPOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONUE T0O3HABATEbHBIC YHUBEPCAIIbHBIC yUeOHbIC IeHCTBHS,
KOMMYHUKATHUBHBIC ~ YHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJIATHBHBIC
YHUBEpCaJIbHbIC YICOHbBIC TCHCTBUS.

Ilo3HaBaTe/bHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue 1eicTBUA:



BBISBIIAT W XapaKTEPU30BaTh CYIIECTBCHHBbIC NPH3HAKH OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBCHHBIN MPHU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W MMPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TTPUYUHHO-CJICJICTBEHHBIC CBS3U TPU H3YYCHUH (PU3HUECKHUX
SIBJICHHH U MIPOIICCCOB, JIe]aTh BBIBOJIBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3BI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSATEILHO BBIOUPATH CITOCOO pelieHns yueOHOW (PU3NIeCcKO 3a1auun
(cpaBHEHME HECKOJIBKMX BapHAHTOB PCIICHHUS, BBIOOp Hamboiee
MOAXOIAIIETO C Y4ETOM CaAMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOTrO
SIBJICHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(pOpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JajlbHEWIee pa3BUTUE  (PUBUYECKUX
IPOLIECCOB, a TaKXKE€ BbIIBUTaTh MPENOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATH Pa3JIU4YHbIE METObI, HHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
oTOope MH(POPMALMHM WIA JAHHBIX C Yy4E€TOM MPEAJIOKEHHOW yuyeOHOU
bu3nYeCKOM 3a1a9Hu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY MPEACTABICHUS
uHQOpMalMu W WUIIOCTPUPOBATH pELIaeMble 3aJayl  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU TrpauKoi U MX KOMOMHALIUSMHU.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1CHCTBHA:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBAaTh HJEU, HAlleJIEHHbIE Ha pEUICHUE 33Jaud W TMOAAEp KaHHe
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;



COINOCTABJIATh CBOM CYXKIEHHUS C CYXACHUSIMHM JPYIMX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
yOJMYHO MPECTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI IPU PEIICHUN KOHKPETHON (PU3UUECKON MPOOIIEMBIL;

IPUHUMATD L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUSA
no €€ JOCTH)KEHHUIO: paclpelessiTh pojH, OO0CYXIaTh HPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATHh CBOKO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJAUHHUPYS CBOU ACHCTBUS C APYTUMHU YICHAMHU
KOMaH/Ibl;

OLICHUMBAaTh Ka4ye€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PerJISITl/IBH])Ie YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBIIATH MPOOJIEMBI B )KU3HCHHBIX M YYEOHBIX CHUTYaIUSIX, TPEOYIOMUX
JUTSL perieHus: PU3NYeCcKuX 3HaHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX  MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJI]:, SMOLIMOHAJIbHbIN NHTEJJIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYaIluH U MPeJIaraTh MiaH e€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHUS  (HEJAOCTHUXKEHUS) PE3yJIbTaTOB
TIeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCJIC B XOJ BBITOJTHCHUS
(GU3MYECKOTO WCCIICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIINXCA CHUTYallMid, YCTAaHOBIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OIICHHWBATh COOTBETCTBHE PE3yIbTAaTAa IEIH U YCIOBHSIM;

CTaBUTH Ce0sl HA MECTO JIPYTOro YeJIOBEKa B XO/I€ CTIOpa WIIM IUCKYCCHUHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTo;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU pelIeHUU PU3NYECKUX 3a/1ay WU
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kjiacce npeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIONB30BAaTh  TMOHATHS:  (PU3MYECKHE U  XUMHYECKHE  SIBJICHUS,
HaAOI0/ICHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSHHS BellecTBa (TBEPHOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYECKOE JBIDKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPUS, paBHOJACHCTBYIOIIAs CUJIa,
nedopmanus (ymnpyrasi, IJIacTUYECKasi), HEBECOMOCTb, COOOIIAIOLIUECS
COCYbI;

paznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHUE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPAaBHOMEPHOE  JIBUKEHHE, HHepLus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpallleHus, iepeIada JaBJIeHHs TBEPABIMHU TEIaMH, )KUIKOCTSIMHU U Ta3aMH,
atMoc(epHOe JaBlieHHE, IUIaBaHWE TeJ, MPEBpAIICHUs MEXaHUYECKOU
HHEPruM) MO ONMUCAHHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WYECKUX SBICHUNA B
OKpYXalollleM MHpEe, B TOM uHciie (U3UYECKUE SBICHUS B MPHUPOJE:
OpUMEPBl ABMXKEHUS C Pa3IUYHBIMH CKOPOCTSMHU B KUBOM M HEXHUBOU
npupoje, ACHCTBUE CUJIbI TPEHHs B NPHUPOJIE U TEXHHUKE, BIHSIHUE
aTMoc(epHOro NaBleHHUs Ha )KMBOW OpraHU3M, IIaBaHHE phIO, pplyaru B
TEeJIe YeJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
¢uznyeckue BeInYnHbI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BPEMSI, MyTh,
CKOpPOCTb, CPEJHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSXKECTH, BEC Tela,
CHUJIa TPEHHUSI, 1aBJieHHE (TBEPIOTO TeJa, KUIKOCTH, T'a3a), BHITAIKUBAIOIIAS
CWJIa, MeXaHu4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(PGUIUMEHT TOJE3HOTO JCMCTBUS MEXaHW3MOB, KHHETUYEeCKas U
NOTEHUUANbHAST HHEpPrusi), MpU ONUCAHUM MPABWIBHO TPaKTOBATh
(bu3HYECKUI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAUYEHHUS U €TUHULIBI
bu3MYECKUX BENWYUH, HAXOIUTH (DOPMYINBI, CBS3BIBAIOIIUE JAHHYIO
GuU3MYECKYI0 BEIWYHHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUjIo paBHOBecHs pbiyara (0oka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE
U B KOHTEKCTE CHUTyaluld NPAaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3anadyud B 1—2 JEHCTBUA, HCHOJIB3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIN3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUETHl, HAXOAUTH CIIPaBOYHBIC
JTaHHBIE, HEOOXOIUMBIE IS pELIEHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/I0B, B OIIMCAHUU UCCIIEI0OBAHUS BBIICIATH IPOBEPSIEMOE
IPEoJIOKEeHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIPETUPOBATH OTYyUEHHBIH
pe3ynbTaT, HaXOJUTh OMIMOKM B XOJAE ONBITA, AENATh BBIBOABI IO €rO
pe3ynbTaTam;

IPOBOJUTH OMbBITHI IO HAOMIONCHUIO (PU3NYECKHX SBJICHUW WM
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHUs, 3alUChIBATh X0
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MPSMbIE HU3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Teda,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
UMPOBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JIpPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABUXKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAN CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMA
IIOrPYKEHHON YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUH
IUTaBaHMSI TEJI, YCIOBUN pAaBHOBECHS phlyara M OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOrOo MCCIEAOBaHUA, coOUpaTb YCTaHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYUH B BHUJC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEI0BAHMS;

IPOBOJNTH KOCBEHHBbIE HU3MEPEHMsI (PU3MUECKHX BEIUYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKECHHUS, IaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIA, JACHCTBYIOIIass Ha MOTPYXEHHOE B
KUAKOCTh  TeNo, KOIPPHUIMEHT TMONEe3HOr0  JAEUCTBUSA  MPOCTHIX
MEXAaHU3MOB), CJeIysl NPEJIOKEHHOM HHCTPYKLMHU: TPU BBINOIHEHUU
U3MEpPEHU coOupaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOU BEJIIMYUHBL;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMerp,
pblyar, NOJABUKHBII M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;
XapaKkTepu30BaTh MPUHIUMBI JEWCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONHCAHUS (B TOM YHCIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, TOPLUIHEBON HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUI U HEOOXOAUMbIE (PU3NUECKHE 3AKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  MpUMEpax)
MPaKTUYECKOI0 HCMOJIb30BaHUS (U3MUYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HM 711 oOecrieueHnsi 0€30MacHOCTU MpU 00palieHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOJIIOICHUST HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEN CPEIE;

OCYILIECTBISATH OTOOp HCTOYHHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHHM C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMaIIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCITIOJI30BaTh MPHU BBIMOJIHEHUH Yy4E€OHBIX 3aJaHUl HAy4YHO-TIONMYJISIPHYIO
JUTEPATYPY PU3HUECKOTO COACPKAHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu HMHTepHer, BiajeTb NpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (HU3NUECKOTO COAEPKAHUS, B TOM



yucie MyOJuYHO IeNIaTh KpaTKUe COOOIICHUS O pe3yibTaTaX MPOEKTOB MU
y4eOHBIX UCCIEAOBAHUM, TPU TOM IPaMOTHO HCMOJIb30BaTh M3YUYEHHbIN
MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJjayaMH,
CIEOUTHh 3a BBINOJIHEHUEM IUIAHA JCUCTBUM, AaJEKBAaTHO OICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATEIBbHOCTb  TPYMNNbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPECHHSS DSHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIE, IPOBOJHUKHI
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pa3nuyarh SBJICHUS (TEIJIOBOE pacIIMpeHHE M CKaTHe, Teruionepesaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KANWJUIAPHBIC SBJICHUSA, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Temionepeaaya (TeTIONpPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTPU3ALMUA TEJ, B3AUMOJICMCTBUE 3apsIA0OB, NCHUCTBUS BJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHWTOB, JCHUCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJIHUK C TOKOM, DJICKTPOMAarHUTHAS MHIYKITHS)
[0 OIMCAHUIO HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY)KalollleM MHUpE, B TOM uYucie (u3nueckue SsBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUIAPHBIE SBJICHUS B MPUPOIE,
KpUCTaJUIbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JICKTPUICCKHE
ABJICHUsI B aTMocdepe, dIEKTPUUECTBO KUBBIX OpPraHW3MOB, MAarHUTHOE
noJie 3eMJiu, Apend Mor0CcoB, poJib MATHUTHOTO MOJIS ISl )KU3HU Ha 3eMJle,
MOJISIPHOE CHUSIHUE, TIPU OTOM IIEPEBOAMUTH ITPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€ U (PU3UYECKUE SBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, YJEeJbHAs TEIUIOEMKOCTh BENIECTBA, YAEIbHAs TEIUIOTA



IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, YlelbHas TEIoTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIUIOBOU
MalIuHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, SJIEKTPUYECKHUI 3apsi, cuia
TOKa, DJJICKTPUYECKOE HaNpsDKEHHE, CONPOTUBJIEHUE MPOBOJHHKA,
yZIeJIbHOE COMPOTUBIIEHHUE BEUIECTBA, pa00Ta U MOITHOCTh JIEKTPUUYECKOTO
TOKa), MpU ONHCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICIT
WCITOJI3yEMbBIX BEJIMYWH, 0003HAUYCHUS U €TUHUIIBI (DU3NICCKUX BEITUUMH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOLIME JAHHYIO (U3MYECKYIO BEIMUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKd HM3YYEHHBIX 3aBUCUMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBIECHUS M MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOU TEOPHUH
CTPOEHHS BEIeCTBa, NMPUHIUI CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTKa LEMNu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! DHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €M0 MATEMATHUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUI,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI W (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOILIU
bU3MYEeCKUX METOJ0B, MCIOJB3Yysl OMUCAHUE HCCIECIOBAHUS, BBIJCISThH
MPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEJCHHUSI UCCIIEI0BaHUs, €J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHl 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUU WU
(bu3MYecKuX CBOMCTB Tell (KanWJUISpHBIC SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYCHHH OT IBETa H3JIydarolle (MOriomaroiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
iowaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJCUCTBHE
ANEKTPUUECKUX 3apsfoB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alMsl MarHUTHBIX IIOJE€H IOCTOSIHHBIX MarHUTOB, JAEUCTBUSA
MarHMTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DJEKTPOJBUTATENS MOCTOSHHOTO TOKa): (OpPMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBITIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaKHOCTH
BO3/[yXa, CWUJIbl TOKAa, HANpPSDKEHHUs C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPABHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX  HU3MEpPEHUH  (3aBUCHMOCTb
COINPOTUBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOWAAM IONEPEYHOrO
CEUEHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHHUK, OT HAOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEHOBATEIIBHOIO M IMApPAJUICIBHOTO  COSAMHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsS], CIEAYyd NPENIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl HOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUI] U TpaUKOB, AENaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIUYMH (yAelibHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh W3MEpPEHUs, cOOMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBujIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JCUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONMHUCAHUA (B TOM YHUCIIE: CHUCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIepMETpP, BOJIBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelibHbIC AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NPEIOXPAHUTEIH, AIEKTPOMATHUT, ANEKTPOJBUTATENb TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBICHUH U HEOOXOIUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
pUOOPHI IO CXEMaM M CXEeMaTHYHbIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTrAaTEeNb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMbl SJEKTPUUYECKUX



Lelel ¢ MOCIEA0BATEIbHBIM U NApaJUICIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HH(MOPMALMIO O  [pPUMEPAX)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3NUECKUX 3HAHUNA B IIOBCEIHEBHOM
KU3HU 11 obecrieyeHus: 6€30MacHOCTU MPHU OO0paIlleHUH ¢ MpUdopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 37J0POBBSI U COOIIO/ICHUSI HOPM
HKOJIOTHYECKOTO MTOBEJICHMS B OKPYKAIOLIEH CpelIe;

OCYILECTBIATh TOUCK HMHPOpMAUM (PU3NYECKOTO COACpKAHUS B
WMHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX UCTOYHUKOB BBIAEIATh HH(DOPMALINIO, KOTOpasi SIBISETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAy4YHO-TIOMYJISAPHYIO
JAUTEpaTypy GU3NYECKOTO COEPKaHUS, CIIPABOYHbBIE MAaTEPHUAJIb, PECYPCHI
cetu HTepHer, Bnaaerb NpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YUCIIE MyOIMYHO NPEACTABIIATH PE3YJIbTAaThl MPOEKTHON
WJIM UCCIIEA0BATENIBCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIIOJIB30BATh
W3YYEHHBIM TOHATUHHBIM anmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUNA (PU3NYECKHUX
MPOLIECCOB pachpenessTh OOSI3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIEANTH 32 BBINIOJHEHUEM IIJIaHA JACHCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBI BKJIaa B
NEeSATEIbHOCTb TPYIIbI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOH(MIUKTHI.

K xoniy o0yuenus B 9 kjacce rnpeaMeTHbIC pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSTHUSA: CHUCTeMa OTCYETa, MaTepHalbHasi TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO IBWXKEHUA, Achopmarus
(ympyras, mjaacThuyeckasi), TpPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJCOaHUs U
BOJIHBI, 3BYK, HH(DPA3BYK U yJIBTPA3BYK, dJIEKTPOMATHUTHBIC BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIEKTPbl UCITYCKaHUS W TIOTJIOUIEHHUs, alb(da, OeTa- U raMMa-u3iayueHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pa3nuyath SBJIEHMS (PABHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BH)KEHHE, CBOOOJIHOE
NaJiIeHUuE TeJ, pABHOMEPHOE JIBMXKEHHE IO OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABW)KEHME, KoJeOaTeIbHOe NBIKEHHE (3aTyxalollue H
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHUE, OTPaKCHHUE
3BYyKa, MPSMOJIMHENHOE PpacIpOCTPAHEHUE, OTPAKEHHE M IMPEIOMIICHHUE
CBETa, IOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B
CHEKTp M CJOXEHHE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOTrO CHEKTpPa
U3Jy4YEHUS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrmo3HaBaTb HPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpy’XalleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B MPHUPOJE:
IPWINBBI U OTJIMBBI, IBWKEHUE TUIaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJIOrMYECKOe ACUCTBHE BUIUMOTO,
yIbTPapUOJETOBOIO M PEHTIEHOBCKOTO HW3IYyYEHUH, €CTECTBEHHbIN
PaaNOAKTUBHBIN ()OH, KOCMUYECKUE Jy4d, PaJAMOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM IMEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
yueOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UYECKHE SIBJICHUS, UCIOIb3YS
(du3nueckue BeNUYUHBI (CpelHsAsl M MIHOBEHHAs CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIBH)KEHUM, YCKOPEHME, NEPEMEIIECHHUE, MYyTbh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJA YNPYIOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPIus Tena,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS HSHEPrus CKaTON
NPYKUHBI, KHHETUYECKAs SHEPT U, ITOJIHASI MEXaHUYECKAsl SHEPTHSL, IEPUOT
U 4YacToTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeldb IMPEJIOMJICHUSI Cpeibl), NpPU OMNHCAHUU
NPaBUIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJIb3YEMbIX BEIWYMH,
0003HaYeHUsI W €IUHMIIbl (U3HUYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMII CYNEpPHO3ULMU CWJI, HIPUHLUUI OTHOCUTENbHOCTH [anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOTO U MAaCCOBOTO YHUCEI
IpU SACPHBIX PEAKIHAX, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTUUECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKHE IPOLECCHl M CBOMICTBA Tel, B TOM YHUCIIE U B
KOHTEKCTE CUTyalil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHUYECKHUX
[IaroB C OMOpPONM Ha 2—3 W3YYCHHBIX CBOWMCTBAa (PU3MUYECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aJa41 (OUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJauM 3alUChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIONINE WM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIHI,
HEOOXOMMbBIE 7Sl PEIICHWs, TPOBOJUTH pAacu€Thl W OICHUBATH
PEATUCTUYHOCTD MOIYYEHHOTO 3HAYEHUS (PU3NYECKON BETMUHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TMPU MOMOIIH
$uU3MYECKUX METOMOB, HCIOIB3Yys OMUCAHHE HWCCIECIOBAaHUS, BBIIACIATH
IPOBEPSIEMOE  NPEINOJOKEHUE, OLCHUBATh MPABWIBHOCTh MOPAJIKA
IOPOBEJCHUS  HUCCIIEOBAHUS, Je€NaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHX SBICHUNA WU
(bu3MUecKuX CBOMCTB Tea (M3yuyeHHE BTOpPOro 3akoHa HprloToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBHUCHMOCTh Tepuoaa KojeOaHWW MpPYy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHHsI MpeaMeTa B coOuparomien
JUH3€e, HAOIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3Iy4YEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py1I0BaHUs, OIMCHIBATH XO/1 OIBITA U €r0 Pe3yibTaThl, (GOPMYyIUPOBATH
BBIBO/IHI,

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUHN, OTPEICIIsIs
CpeHee 3HAaYeHHE W3MEpseMON BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

NPOBOJANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYUH C
UCTIONIb30BaHUEM TIPSMBIX M3MEPEHUN (3aBUCUMOCTBH IMyTH OT BpPEMEHHU



IpyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauaJbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUI MaTeMaTH4YeCKOrOo MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HHUs CBETa OT yria MaJCHUs W yria MpeIOoMJICHHs] OT yriia
NajJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSITENIHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM  3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUAEC TaOJNMIl U IpaduKOB, JIeJIaTh BBIBOJBI MO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJUTh KOCBEHHbIE H3MEpPEHUS] (U3MUYECKUX BEIUYUH (CpeAHss
CKOPOCTb M YCKOPEHHE TeJja MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MAaJCHMsI, KECTKOCTb MPY>KUHBI, KOIPOULIKMEHT TPEeHUs
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa U TEPHOA
KOJIe0aHUN MaTeMaTUYeCKOr0 W MPYKHHHOTO MAasTHUKOB, ONTHYECKAas
cwia coOuparoleldl JUH3bl, pPAaJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHSITH
U3MEpEHUs, CleAysl MPEAJOKEHHOW WHCTPYKLUMH, BBIYUCIATH 3HAYCHHE
BEJIMUMHBI 1 AaHATTU3UPOBAThH MOTYYCHHBIE PE3YIbTATHI C YUETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30IaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKM M3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIH HMCTOUYHUK
CBETa, JIy4, TOHKAsl JTMH3a, IJIaHeTapHas MOJAEIb aTOMa, HyKJIOHHAsI MOJIEINb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHbIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHMUS (B TOM YHCIHE:
CHHMIOMETP, NATUYUKH IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKMX SBJIEHUA MW HEOOXOAuMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKU M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUYECKHX MPOLIECCOB MPU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJad, OINTHYECKHE CXEeMbl IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M cOOMparoLIei JIUH3E;
OPUBOIUTH  TMPUMEPHl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HWCIHOJIB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTH MpU oOpaIeHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpejie;



OCYILECTBIATh TOUCK HMHPOpMaUU (PU3NYECKOTO COAECpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HaXOAUTh
NyTH OTPEeNICHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJIPHYIO
JAUTEpaTypy GU3NUYECKOTO COEPIKAHUS, CIIPABOYHBIE MAaTEPUATIbI, PECYPCHI
cetu UVHTepHer, BnaxeTrp NpUEMAMM  KOHCIIEKTUPOBAHHS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
MHPOpMallMUM W3 HECKOJBKHX HCTOYHUKOB (PU3UUYECKOTO COIECpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON MM MCCIIEA0BATEIbCKOM
NEATENIBHOCTH, NIPU JTOM TPAMOTHO  MCIIOJIB30BATh  HM3YyYECHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasjena (U3MKA U CONPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTaluel ¢ ydy€ToM OCOOEHHOCTEW ayaUTOPHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasubie | IIpakrnuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl

Pa3nes 1. ®u3nka v e€ posib B IO3HAHUM OKPYKAIOIEr0o MUpPa

11 ®du3uKa - Hayka O IIPUPOJIE 2 bubmurorexa LIOK
| o . https://m.edsoo.ru/7f416194
bu6mmoteka LIOK
1.2 ) 2 1
R https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBII METO/] MO3HAHUS o ooa0 416104
Hroro no paznemy 6

Pa3znen 2. HepBOHa‘laJH)Hble CBCICHHUSA 0 CTPOCHHUHU BEIECTBA

2.1 CTtpoenue BelecTBa 1 bubnnorexa [IOK
' P t https://m.eds00.ru/7f416194
99 JIBU>XeHME U B3aUMO/ICCTBUE YACTHII 5 1 bu6mmorexka I[IOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 ArperaTHbie COCTO eliecTBa 2
TPETaTHit TOHIT BEMECTB https://m.edso00.ru/7f416194
Wroro mo paznemy 5
Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOJAeHCTBHE Te
3.1 MexaHn4ecKoe IBIKEHNE 3 bubnmorexa LHOK

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

3.2 WNueprus, macca, TUIOTHOCTh 4 1 but6mmoreka [JOK



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

bubnnorexa [JOK

: .B 14 2
33 Cua. Bugpt cu https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. [lepenaya naBneHus TBEPIBIMU 3 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.eds00.ru/7f416194
bubnuoreka [JOK
4.2 5
JlaBreHue KHaKoCTH https://m.edso0.ru/7f416194
bubnuorexa [JOK
4.3 A 6
TMOC(hepHOE AaBIeHHe https://m.edso0.ru/7f416194
44 JleficTBHE )KMIKOCTH U T'a3a Ha MOTPYKEHHOE y 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora m MomHoCTh. JHEprus
bu6mmotexka I[IOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmotexa I[IOK
5.2 I1 5 1
POCTBIC MEXAHHMET https://m.eds00.ru/7f416194
bu6mmoteka I1IOK
5.3 M 4 1
CXAHIICCKasd SHEPTHA https://m.eds00.ru/7f416194
Wroro mo paznemy 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM nudpoBbIie
Ne n/n P Konrpoannbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. TenJioBble iBJIEHUS
. bu6mmorteka [IOK
1.1 C 7
TPOCHHE H CBOHCTRA Betlectra https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CTIOBBIC HpOLIECCRt https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 28
Pa3nen 2. DjekTpuyecKkue H MArHUTHBIE SIBJIEHHS
21 DNeKTpUYECKHe 3aps/ibl. 3apsHKEHHBIE Tea 7 1 bubnmnoreka [IOK
' M X B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.2 IT i i 2 1 7
OCTOTHIRI SICKTPHICCIIH TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsbIC SBIICHUS 6 1 15 bubmorexa OK
https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
24 2 4
JICKTPOMArHHTHAN HHAYRHIA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 3 145



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

9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TEM nugpoBbIe
Ne n/n P Konrpoannbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nen 1. MexanuuyecKkue siBJICHHS
11 MexaHH4ecKOoe IBMIKEHUE U CIIOCOOKI €0 10 1 bu6nmmoreka [IOK
' OIHCaHUS https:/m.edso0o.ru/7f41a4a6
bubmnoreka LIOK
1.2 B i 20 1 3
SAMMOCHCTBHIE TE https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpAtieHit https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 40
Paznen 2. Mexannyeckne Ko1e0aHUs W BOJHbBI
bu6nmmoreka [IOK
2.1 M 0 7 3
CXAHITTCCKHC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 M .3 8 1 3
CRAMITCCKAC BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. Dj1eKTPOMATrHUTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIeKTpOMarHuTHOE MoJIe U 5 2 bubmuoteka [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIE SABJICHUA
41 3aKOHbBI paCIIPOCTPaHEHUS CBETa 6 2 bubnnoreka [HIOK



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

Bu6muoreka [IOK
4.2 JI 0 6
FHEBL I OTTHHECIHE HPHOOPH 3 https://m.edsoo.ru/7f41ada6
4.3 Paznoxenue 6e5oro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUs
bubmnoreka LIOK
5.1 nu 4 1
CITyCKaHHE U TIOTJIOIICHUE CBETa aTOMOM httos://im.edsoo.ru/7f41ada6
bubmnoreka LIOK
52 C 6 1
TPOCHIE ATOMHOTO #ipa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A
53 JI€pHBIE PeaKLUU 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. [ToBTOpuTE/IbHO-0000 A0 MOY/Ib
6.1 IToBTOpeHue 1 00001IeHNE COAEPIKAHUS 9 5 bu6nuoreka LIOK
' Kypca (usuku 3a 7-9 Kiacce https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Gusuka, 7 knacc/ [epsimkun .M., UBaros A.U., AkiinonepHOe 00IIECTBO

«3narenbctBO «IIpocBemienuey

METOANYECKUE MATEPHUAJIbI IJIS1 YYUTEJIA
CoOopuuk 3amad o pusuke 7-9 xknacc B.U. Jlykammk
Junaktuueckue marepuansl 7-9 kinacc A.E. Mapon
CamocTosiTenbHbIE U KOHTPOJIbHBIE Pa0OTHI
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