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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOT'O OOIIEro OO6pasoBaHMSI COCTaBJIeHA Ha
OCHOBE IIOJIOXKEHMI U TpebOBaHMII K pe3yJibTaTaM OCBOEHMSI Ha 6a30BOM YpOBHE OCHOBHOM
0o6pasoBaTe/ibHONM TmporpamMmbl, ImpeacrtaBieHHbIXx B PI'OC OO0, a Takke C YYETOM
denmepanbHOV paboueit mporpamMmbl BocnuTaHus ¥ KoHuenuuyu mpernojaBaHus y4eGHOTO
npenmeta «Dusukar.

CopepskaHne MpOrpaMMbI o dbusuke HaIlpaBJieHO Ha dbopmupoBaHne
€CTeCTBEHHO-HAyYHOM T'PaMOTHOCTM OOYYAIOIIMXCS M OpraHM3aiuio usydeHuss (Gusmkm Ha
IesiTeTbHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe YUMUTHIBAIOTCS BO3MOKHOCTM Y4YEOHOTO
npeagvera B peaymsauuy  TpeboBaHuin DPI'OC OOO K IWIAaHMPYEMBbIM JIMYHOCTHBIM U
MeTalpeAMEeTHbIM  pe3yjbTaTaM  OOydYeHMs, a  TaKkKe  MEXIpeIMeTHble  CBSI3U
€CTeCTBEHHO-HAaYUYHbIX YUeOHbIX ITPeIMETOB Ha YPOBHE OCHOBHOTO 0O0IIIero 06pa3soBaHMs.

[Iporpamma 1o ¢u3uke yCTaHABJIMBAET paclpefesieHre yuyeOHOro maTtepuajia Mo ropam
obyuenust (1Mo Kjaccam), IIpejaraeT IMPUMEPHYIO IIOCIeIOBATEIbHOCTb W3YyYEeHUS] TeM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTUSI TIPEIMETHOTO COJIEpsKaHuSI ¥ YYETe BO3PACTHBIX
0COOEHHOCTEN 00YYAIOIIXCSI.

[Tporpamma o ¢msmke pazpaboTaHa C 1eIbI0 OKa3aHMs METOOMYECKONM MTOMOILM YIUTETIO
B CO3[laHMM pabouelt MporpamMmbl 10 yUeOGHOMY MpeaMeTYy.

®dusuKa SIBJIIETCS CUCTEMOOOPA3YIOIINM JIJISI €CTeCTBEHHO-HAYYHBIX YUEeOHbIX ITPEIMETOB,
MTOCKOJIbKY (M3MYecKye 3aKOHbI JIeXKaT B OCHOBE IPOIIECCOB M SIBJIEHMI, M3YUaeMbIX XUMMEN,
OuoJioruei, aCTpoHOMMEN U (pusndyeckon reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTMHY MMpa, IPeJoCTaBisieT Hambosiee sSCHble 0OOpPaslbl MPUMEHEHUS! HAyYHOro MeToja
MMO3HAHMS, TO €CTh CIIOCO0a MOTyYeHNST JOCTOBEPHbIX 3HAHUI O MUpE.

OpHa M3 ryaBHBIX 3amad GuU3MUeckoro o6pasoBaHMUsI B CTPYKType oOliero o6pa3oBaHMs
COCTOMT B (OPMMPOBAHMM €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTM ¥ WMHTepeca K Hayke Yy
00OYYaIOIIMXCSI.

Nsyuenne ¢usukum Ha 06a30BOM YpOBHE IMPEIIOJaraeT OBJIaJleHre CAeAYIOIIMMU
KOMIIETEHTHOCTSIMM, XapaKTepU3YIOIIMMM €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTb:

HAy4YHO OObSICHSTH SIBJIEHUS;
OIIEHMBATDb U MOHMMATb OCOOGEHHOCTY HAyYHOT'O MCCJIeIOBAHMS;
VMHTEPIIPEeTUPOBATh JAaHHbIE U MCIIOJb30BaTh HAyUHbIE JOKA3aTe/TbCTBA AJIS TTOJTYUEHMS] BHIBOJOB.

Lemn wusyueHuss GusMKM Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OIpeneseHbl B
Konuenuun npenogasanns yuye6Horo npeamera «®usmuka» B 06pasoBaTeIbHbIX OpPraHMU3aIMsIX
Poccuiickoit  @enepaniuu, peaqusyIoOlIMX OCHOBHbIE 00Ile06pa3oBaTebHbIE ITPOrPaMMBbI,
yTBepkaeéHHON peirennem Kosnernm MunncrepcTBa mnpocselenusi Poccniickoit @emepanym
(mpotokout ot 3 mekabpst 2019 r. Ne [TK-4BH).

e nzyyenns: pusmkm:
npuobpeTeHMe MHTepeca U CTPeMJIeHMS] OOYdYaloIMXCs K HayuYHOMY M3YUEHMIO IPUPOIbI,
Pa3sBUTHE UX UHTEJUIEKTYaIbHBIX ¥ TBOPUYECKUX CITOCOOHOCTEIN;
pasBUTHKeE TIPECTaBJIeHNI O HAYYHOM MeTOje TTO3HaHus 1 (popMupoBaHue MCCIeq0BaTebCKOTO
OTHOIIIEHNSI K OKPY>KAIOIIMM SIBJIEHUSIM;
opMupoBaHe HAayYHOTO MMPOBO33PEHMSI KaK pe3ysbTaTa U3ydeHUss OCHOB CTPOEHUSI MaTepum
” QyHIaMEeHTATbHbIX 3aKOHOB (DU3VKM;



dbopmupoBaHue TMpencTaBaeHU O poyu GU3UKU IJIS PasBUTUSI IPYTUX €CTeCTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUIA;
pasBUTHeE TIPeNCTaBJIeHNI O BO3MOXHbBIX cdhepax Oymyienn mpodecCcroHaTbHOM OesATeIbHOCTH,
CBSI3aHHOM C (PU3MKOIA, MOATOTOBKA K JaJIbHelllIeMy OOyUeHNIO B 3TOM HarpaBJIeHUMN.

HocTimskeHne 9TUX 1LieJiel MporpaMMbl 1O GM3MKe HAa YpPOBHE OCHOBHOTO OOIIEro
ob6pa3zoBaHus 06eCIIeunBaeTCs pelieHeM CJIeIyoIMX 3a5ay:
npuobpeTeHMe 3HAHMII O MOUCKPETHOM CTPOEHMM BEIeCTBa, O MEeXaHMYECKMX, TEIJIOBBIX,
3JIEKTPUYECKMX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSIX;
npuobpeTeHne yMEeHUI OIMChIBaTb M OOBICHITh (U3NUECKMe SIBJIEHUS C MCIOJIb30BaHUEM
MOJTYYEHHBIX 3HAHWIA;
OCBOEHME METOAOB pelleHMs] MPOCTENIINX PACYETHBIX 3aJau C MCIOJIb30BaHMEM (GU3NYECKNX
MoJieJiei, TBOPUECKUX Y ITPAKTUKO-OPUEHTMPOBAHHbBIX 3a/1a4;
pasBuUTME YMEHMII HaOJI0maTh IMPUPOAHBbIE SIBJEHMS M BBINOJHSTH OIbBITHI, JIAOOpAaTOPHbBIE
paboThI ¥ 3KCIIEPUMEHTAIbHBIE MCCIENOBAHMS C MICIIOJIb30BAaHMEM M3MEPUTETbHBIX TPUOOPOB;
OCBOEHMeE TIPUEMOB PaboThl ¢ MHPOpMaLyen GU3NUEeCKOro ComepsKaHmus, BKI0Yast MHPOpMaLio
O COBPEMEHHbBIX JOCTVKEHMSIX GU3UKM, aHAIU3 M KPUTUUECKOEe OlleHMBaHue nHdopManmn;
3HaKOMCTBO CO cdepamu HOpodecCHOHaTbHOM [IeITe/IbHOCTM, CBI3aHHBIMU C (U3UKOM, U
COBPEMEHHBIMM TEXHOJIOTYSIMU, OCHOBAaHHBIMM Ha JOCTVDKEHUSIX PU3NUECKON HAYKHU.

Ha usyuenne ¢usuku (6a30Bblil YpOBEHDb) HA YPOBHE OCHOBHOT'O OOIIIEro 06pa3oBaHmsI
otBoauTCs 238 wacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hefeno), B 8 kiacce — 68 yacos (2 yaca B
Hepnes0), B 9 kimacce - 102 vaca (3 yaca B Hefieio).

[Ipensiaraemsiil B mporpamMmMe 1o (¢u3syuKe rnepeyeHb JabopaTOpHbIX PabOT U OMBITOB HOCUT
peKOMeHIaTeIbHbIM XapaKTep, YUMTeb [ejlaeT BbIOOp IpOBEIEeHMsT J1aboOpaTOpPHBIX paboT u
OIIBITOB C YYETOM MHAVBUAYAJIbHBIX OCOOEHHOCTEN 0OYYAIOIINXCSI, CITMCKA SKCITEPUMEHTATbHbIX
3a[laHMIA, TIpeJIaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTI'O 9K3aMeHa 1o (hu3smKe.



COJEP>XAHUWE OBYUYEHUNS
7 KJIIACC

Pasnen 1. ®usuka u e€ posib B IO3HAHUYM OKPYIKAKOIIEro MUpa.

®usuka - HayKa o mpupope. SBnenust npupoasl. Ousnyeckue SABIEHNS: MeXaHMUYECKUE,
TEeIIOBbIE, 3JIEKTPUYECKMe, MAaTHUTHbIE, CBETOBbIE, 3BYKOBbIE.

Odusnyeckne BesMunHbL. V3mepenue busnueckux BesmunH. Dusndeckue MpuOOPHI.
[TorpemHocTh M3MepeHuit. MeskayHapoaHast CUCTeMa eAVHMAILIL.

Kak ¢usuka u mpyrue ecrecTBeHHble HAayKM M3Yy4alOT MPUpPOAy. EcTecTBeHHO-Hay4HbIN
MeTOJl TIO3HAHMS: HabJIoAeHMe, TOCTAaHOBKA HAy4YHOTO BOIPOCA, BbIABIDKEHME TUIIOTE3,
SKCIIEPMMEHT TI0 TIPpOBEpKe TUIOTe3, OObsICHeHMe HabmomaeMoro sBieHus. OmmcaHue
(pu3MUecKUX SIBIEHNI C IIOMOILBIO MOIEJIEN.

demoncmpauuu.

MexaHn4yecKkue, TeIUIOBbIE, SJIEKTPUUYECKIE, MATHUTHbIE, CBETOBBIE SIBJIEHMS.

®dusnyeckye TpuObOPHI U MPOIeAYpa MPSIMbIX U3MEPEHNUI aHATIOTOBBIM U IIM(DPOBBIM ITPUOOPOM.
JlabopamopHele pabomas! u onvimel.

OnpeneneHne 11eHbI IeJI€HMS IIIKaIbl MI3MEPUTEIBHOTO IIpMoopa.

WsmepeHne pacCTOSTHMIA.

Hsmepenne o6bEMa KUAKOCTU U TBEPHOIO TeJa.

OrmpeneneHne pa3MmepoB MaJIbIX TeJl.

WsmepeHne TeMmepaTyphbl IIpM HOMOIIM KMIKOCTHOTO TEPMOMETPA M AATUMKA TEMIIEPATYPbI.

[IpoBemenne mcciaegoBaHus IO MPOBEpPKEe TMIIOTE3bl: JaJIbHOCTh ITOJIETA IIApMKa, MYIIEHHOTO

TOPU3OHTAJIbHO, TeEM OOJIbIIIE, YeM OOJIbIlIe BHICOTA ITyCKa.

Paspen 2. [lepBoHavasbHbIe CBeAE€HUS 0 CTPOEHUM BelllecTBa.

CTpoeHne BelllecTBa: aTOMbl M MOJIEKYJIbI, UX pasMepbl. OIbITbI, JTOKAa3bIBAIOILIVE
IVICKPETHOE CTPOEHME BeIleCTBa.

IBmkenne dactui] BerecTBa. CBsI3b CKOPOCTM OBVDKEHMSI YaCTUI[ C TeMIIEpaTypoO.
BbpoyHoBckoe nBuskenmne, muddysus. BsaumopeincTBue 4YaCTMIl BeIECTBA: IPUTSDKEHUE U
OTTaJIKMBaHME.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHME Ta30B, JKUIKOCTEM U  TBEPOBIX
(KpUCTJITMUECKMX) Tejl. B3auMOCBSI3b MEXKIY CBOMCTBaMM BEILECTB B PpasHbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTM arperaTHbIX COCTOSTHUMI
BOJIbI.

demoncmpauuu.

Ha6onenne 6poyHOBCKOTO IBUKEHMSI.
Ha6monenne nguddysnmn.
Hab6monenue siBieHni, 00bSICHIIONIMXCS IPUTSDKEHMEM MJTM OTTaJKMBaHMEM YacCTUIL BelllecTBa.

JlaGopamopHsle paGombsl U onblinsl.

OrueHka auaMeTpa aToMa MeTOAOM PSIIOB (C MCIOIb30BaHMeM GoTorpaduin).
OMbITHI IO HAGTIOJIEHNIO TEIJIOBOT'O PaCIIMPEHMS Ta30B.
OnbIThI IO OOHAPYIKEHUIO TEMCTBUS CUJI MOJIEKY/ISIPHOT'O IIPUTSIKEHMS.

Pa3spen 3. JIBikeHue ¥ B3aMMOJelCTBIE Tell.

Mexannueckoe paBibKeHue. PaBHOMepHOe M HepaBHOMepHOe mABIsKeHne. CKOpOCTb.
CpenHsist CKOPOCTD ITPY HePaBHOMEPHOM ABVDKeHMM. PacyéT myTu M BpeMeHU IBVKEHMSI.



SIBienne wuHepivu. 3aKOH MHepIHuM. BsaumomencTBue Tes KakK NPUYMHA M3MEHEHMS
CKOpPOCTM OBIDKEHMsT Tejl. Macca Kak Mepa MHEpPTHOCTM Teja. [lmoTHocTh BemiectBa. CBSI3b
TJIOTHOCTY C KOJIMUECTBOM MOJIEKYJI B eOuHMIlEe 0ObEMa BelleCTBa.

Cwia Kak XapaKkTepucTuka B3aumomeincTBus Ten. Cujaa ymopyroctM M 3akoH ['yka.
WsmepeHne cuiibl C IOMOIIBIO OMHAMOMeETpa. SIBjieHme TaroteHus u cuiaa Tsokectu. Cuta
TSDKECTM Ha JIpyrux IulaHetaX. Bec Tena. HeBecomocTb. CioskeHMe CuJjI, HalpaBJ€HHBIX IO
omHou mpsimon. PaBHopencTByomast cwi. Cuma TpeHus. TpeHue CKOIbKEHUS U TpeHMe MOKOs.
TpeHue B Ipupope 1 TEXHUKE.

demoucmpauyuu.

Hab6monenne MexaHM4eCKOro JIBUKEHMS TeJla.

HsmepeHne CKOpOCTH MPSIMOJIMHETHOTO IBMKEHMS.
Habnromenye siByieHUsT MIHEPLIVMN.

Hab6monenne n3MeHeHUs CKOPOCTY MPU B3aMMOIEICTBUM Tel.
CpaBHeHMe Macc 10 B3aMMOJECTBUIO Tel.

CroskeHue cuji, HalrpaBJIEHHBIX 110 OJTHOM ITPSIMOIA.

JlabopamopHele pabomas! u onsimel.

OrmpeneneHne CKOPOCTM PaBHOMEPHOTO [OBMKeHMSI (IIapuKa B JKUAKOCTM, MOJENN
3JIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

OrnpenesneHne cpeHeil CKOPOCTYU CKOJIbKEHMST OpycKa MM IIapyKa 0 HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHne MIOTHOCTM TBEPIOTO TeIa.

OrmbIThl, OEMOHCTPUPYIOIIME 3aBUCMMOCTb pacTsoKeHust  (medbopmaumy) TMPYKUMHBI  OT
MIPUJIOKEHHOM CUJIBI.

OIbIThI, IEMOHCTPUPYIOIIME 3aBUCMMOCTb CUJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tejla M XapaKTepa
COTPUKACAIOIIMXCS TIOBEPXHOCTEN.

Pasnen 4. [laB/ieHne TBEPABIX TeJI, SKMIKOCTEN U ra3os.

IaBnenne. Crioco6bl YMEHbIIIEHNS U yBeJIMueHns gaBjieHns. JlaBjaeHne rasa. 3aBMCUMOCTb
IaBJIeHUsI Tasa OT 0ObEMa, TemMiiepatypsl. [lepemada gaByieHUsT TBEPABIMM TeJIaMM, SKUIKOCTSIMU
u rasamu. 3akoH Ilackans. ITHeBMaTuMueckye MallyHbl. 3aBUCUMOCTh JaBJI€HUS SKUIKOCTU OT
rryounsl.  ['mppocratumyeckmin  mapagokc. CooOiiaroriyecs cocynbl. ['mapaBimyeckue
MeXaHU3MbI.

AtMocdepa 3emin u armocdepHoe nmaBieHye. IIpuMUMHBI CyIIEeCTBOBAaHMUSI BO3IYIIHOM
obonouku 3emsn. OmnbiT Toppuuennu. Msmepenme atmochepHOro gaBjieHMSI. 3aBUCUMOCTD
atrMoc(epHOro [AaBjeHMsI OT BBICOTHI Haj YypoBHeM Mopsi. [IpmMbGOpsl 1 M3MepeHus
aTMoc(epHOro JaB/IeHMS.

JlericTBME KUIKOCTY U ras3a Ha MOrPYKEHHOE B HMX Tesio. BoITasmkuBaroias (apXmumenoBa)
cuita. 3akoH Apxumena. ITnaBanne Ten. BosmyxorniaBaHue.

demoncmpauuu.
3aBUCMMOCTD JaBJI€HNS I'a3a OT TeMIIepPaTyphl.

[Tepenaua gaByieHMs SXUIKOCTBIO U Ta30M.

Coob6miarommecs: COCy/Ibl.

'mapaBayecknin mpecc.

[IposiBnenne geicTBUS aTMOCHEPHOTO JaBICHMS.

3aBUCMMOCTb BBITAJIKMUBAIOIIEN CUJIBI OT OOBEMA IIOTPY’KEHHOM YacTM Tejla M IUIOTHOCTU
SKUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CUJIbI BECY BBITECHEHHON JKUIKOCTH.



YcioBMe TlaBaHMs Ted: IUIABaHME WM TOTPY’KeHMe TeJd B 3aBUCMMOCTM OT COOTHOIIEHUS
IJIOTHOCTEN TeJla U SKUIKOCTM.

JlaGopamopHste paGomsl U onvlinol.

UccrnenoBanme 3aBUCMMOCTM Beca Teja B BOAE OT OOBEMA MOTPYKEHHOM B KUIKOCTb YaCTU
TeJIa.

OrnpenesneHie BbITAJIKMBAIOILIEN CUJIbI, MEJCTBYIOIIEI Ha TeJIO, MTOrPY;KEHHOE B JKUAKOCTbD.
[TpoBepka HE3aBMCUMOCTYM BbITAJIKMBAIOIIEN CWIbl, NEMCTBYIOIIE Ha TeNO B SKUIKOCTU, OT
Macchl Tesa.

OrbIThI, TEMOHCTPUPYIOIIME 3aBMCMMOCTb BbITAJKMBAIOIIEN CUJIbI, AEMCTBYIOIIEN Ha TeJIo B
SKUIKOCTY, OT 0ObEMA MOTPY>KEHHOM B SKUIKOCTDb YaCTH TeJIa U OT IIJIOTHOCTY KUIKOCTHA.
KoHcTpyupoBaHue apeomeTpa WiM  KOHCTPyMpOBaHMEe JIOAKM U OIlpefefieHue  eé
I'PY30IOABEMHOCTH.

Paspen 5. Pa6oTa  MOIIHOCTD. DHEpIus.

Mexaunueckast pabora. MoOIIHOCTb.

IIpocTthie MexaHM3MbI: pbI¥ar, OJIOK, HAKJIOHHAs IUIOCKOCThb. IIpaBmiao paBHOBecus
pbruara. [IpMMeHeHMe mpaBmia paBHOBECUSI pbluara K OJIOKY. «30JI0TOe MPaBUIO» MEXaHWKM.
KIII mpocThix MmexaHn3MoB. [IpocTbie MexaHM3MblI B ObITY U TEXHUKE.

Mexaunueckast sHeprusi. KuHeTuueckass ¥ IOTeHIMasbHas >SHeprus. IIpeBpaieHne
OIHOI'0O BUIAa MEXaHMYECKOM SHEPTUM B IPYroii. 3aKOH COXPAaHEHUS SHEPTUM B MEXAHMKE.

demoncmpauuu.
[TpyMepbI TPOCTHIX MEXaHU3MOB.

JlaGopamopHsle paGomsl U onslinsl.

Omnpenenenne pabOThl CUJIbI TPEHMSI IIPU PAaBHOMEPHOM IBMKEHMM TeJia II0 TOPM3OHTAIbHON
TTOBEPXHOCTH.
UccnemoBanme ycoBui paBHOBECHS pbIyara.
Nsmepenne KIT]I, HaKJIOHHOM IIJIOCKOCTH.
W3yueHne 3aKOHa COXpaHEHMS MEXaHUYECKON SHEPIUNA.
8 KJIACC

Paspen 6. TenyoBble sIBJICHUS.

OcHOBHbIE TTOJIO’KEHUST MOJIEKYJISIPHO--KMHETUYECKOM TeOpuM CTPOeHus BelllectBa. Macca
M pasMepbl aToMOB ¥ MoyieKyJ. OTmbITbl, TMOATBEPXKIAIOIINE OCHOBHbIE ITOJIOXKEHMUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUN.

Mopenu TBEpPAOro, KUIKOTO ¥ ra3000pasHOro COCTOSIHUM BellecTBa. Kpucramiueckue u
amopdHsbie Tena. OObsICHEHNE CBOVICTB I'a30B, SKUIKOCTEN U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUIA
MOJIEKYJIIPHO--KMHeTHUeckon Teopun. CmaumBaHMe U KaNWUISIPHbIE SIBjeHMs. TeroBoe
pacilpeHue U cKaTue.

Temneparypa. CBS3b TeMIepaTypbl CO CKOPOCTbIO TEILJIOBOIO [BUMKEHMSI YaCTUII.
Buyrtpennsis sHeprus. Cnocobbl uU3MeHEHMS BHYTPEHHEM SHEpruu: TeIionepemada U
coBepIleHe paboThl. Buabl Termmonepenaun: TeIIOIPOBOIHOCTh, KOHBEKIIVS, U3JTyUEHNE.

KoymmuectBo Temorel. YOesnbpHasd TEIJIOEMKOCTb BellecTBa. TeIIoOOOMEH U TeIlIoBOe
paBHOBecHe. YpaBHeHMe TeIioBoro 6OanaHca. IlnaByieHue M oTBepaeBaHMe KPUCTAIMUECKUX
BEIeCTB. YIeNbHas TeIloTa IuiaBjeHust. IlapoobpasoBanme u KoHpaeHcanus. VicmapeHue.
Kunenme. YpmenbHas Termiora mnapooOpa3oBaHMs. 3aBUCMMOCTb TeMIIEpaTypbl KUIIEHUSI OT
aTMochepHOro JaBJIeHMs.



BnakHocts Bo3gyxa.

OHeprus TolumBa. Y AeabHasl TeIIoTa CropaHusl.

IMpunnuner pabotsl TemioBbix asuratesein KIIJ TemnoBoro psuratesisa. TerioBbie
IBUTATEIM U 3allMATa OKPYSKAIOIIEN CPeMbl.

3aKOH COXpaHeHMs ¥ IIpeBpallleHNs] SHEPTUM B TEIJIOBBIX ITPOLIECCaX.

demoucmpauuu.

Hab6onenne 6poyHOBCKOTO IBUYKEHMSI.
Ha6monenne nguddysnmn.
Hab6monenne siBjeHnii CMauMBaHMs Y KalVJUISIPHBIX SIBJIEHUI.
Habmromenne TemioBoro paciupeHus Tell.
WsmeneHue gaBjieHus rasa mIpy U3MeHeHUM 0O0bEMA M HarpeBaHUM UJIM OXJIasKIEHUHA.
[TpaBwia usMepeHust TEMIIEPATyphbI.
Bupnp! Terionepemaun.
OxynaskmeHue Mpy COBEPIIEHNUN PAOOTHI.
HarpeBanue mpu coBepliiieHMy pabOThl BHEIITHMMM CHJIAMMA.
CpaBHeHMe TEIIOEMKOCTEN Pa3INYHbIX BEIIECTB.
Hab6mronenne kumeHns.
Hab6mromeHre nocTosIHCTBAa TEMITEPATYPhI IIPY TIABJIEHNMN.
Mopenu TeIIoBbIX JBUTaTesIe.
JlabopamopHele pabomas! u onvimel.
OrbIThI IO OOGHAPYKEHNIO AEMCTBUST CUJT MOJIEKYJITPHOTO TIPUTSIKEHMS.
OnbIThI IO BBIPAILIMBAHMUIO KPUCTAJIJIOB IIOBAPEHHONM COJIM WJIM caxapa.
OmnbIThI 1O HAOGJIIOAEHNIO TEIIJIOBOT'O PACIIMPEHMS Ta30B, JKUIKOCTEN Y TBEPIBIX TEJI.
OrpeneneHne maBieHMs BO3oyXa B Oa/UIOHe HITIPUIIA.
OrbIThI, EMOHCTPUPYIOIIME 3aBUCUMOCTD TaBJI€HMS BO3/IyXa OT ero o0bEéMa M HarpeBaHUs UIn
OXJIKIeHMSI.
[IpoBepKa IUIIOTE3bI JIMHENHONM 3aBUCUMOCTU JIJIMHBI CTOJIOMKA XXUIKOCTU B TEPMOMETPUUYECKON
TpyOKe OT TEMITEPATYPHI.
Hab6monenne nsMeHeHMsT BHYTPEHHE SHEPTMM Tejia B pe3yJibTaTe TeIionepenayu M paboThl
BHEIITHMX CUJL.
HccnegoBanye SBJIeHMS TEIJIOOOMEHA IIPU CMEIIMBAHUM XOJIOTHOM U rOpsTY€eil BOIBI.
OrmpeneneHne KOJMYECTBA TEIJIOThI, ITOJYUYEHHOTO BOMOV IpU TeIJIOOOMEeHe C HarpeTbIM
MeTa/IJIMUECKUM LVIMHIPOM.
OnpeneneHne yaeabHON TEIJIOEMKOCTY BEIIECTBA.
HccnegoBanue mpoiecca ucrapeHus.
OrpenesneHne OTHOCUTEbHOM BJIaKHOCTY BO3AyXa.
OrpeneneHne yaeabHOM TEIUIOTHI TIIaB/I€HMS JIbIA.

Paspen 7. DnekTpudecKue M MarHUTHbBIE SIBJICHUS.

OyekTpusanus Tea. IlBa poma sJIEKTpUYECKMX 3apsmoB. BsaummopeiicTBue 3apsisKEHHBIX
tes. 3akoH KysoHa (3aBMCHMMOCTb CWJIbI B3aMMOJIECTBUSI 3apSDKEHHBIX TeJT OT BEJIMYMHBI
3apSIIOB M PACCTOSTHUSI MEKAY TeJIaMMu ).

DJiekTpuueckoe nosie. HanpsokEHHOCTD 371eKTpUUYecKoro mouis. IIpuHImun cynepnosuimm
37IEKTPUYECKHUX TTosIeN (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexktpuyeckux 3apsimoB. DJIeMEHTapHbBIN 3jeKTpudeckuii 3apsia. CTpoeHne
aTtoma. IIpoBOIHMKY U OMJIEKTPUKY. 3aKOH COXPaHEHMs 3JIEKTPUUECKOTro 3apsiia.



OJIeKTpUYEeCKMii TOK. YCJIOBUSI CYIIECTBOBAHMSI 3JIEKTPUUECKOTO TOKa. VCTOUHMKMU
MTOCTOSIHHOTO TOKa. [IeliCTBUS 3JIEKTPMUYECKOrO TOKa (TeIIoBOe, XMMMUYECKOe, MarHUTHOeE).
DJIEKTPUYECKUI TOK B KUIKOCTIX U rasax.

OnekTpuueckas menb. Cujga ToKa. OIJeKTpuuyeckoe HampspkeHue. CoNmpoTUBIIEHNE
MPOBOAHMKA. YIeJbHOe COIpOTMBIeHMe BemiecTBa. 3akoH Owma 1y ydyacTKa IIeMu.
[TocnemoBaTebHOE U MapaljieJIbHOE COeIVHEHVe TTPOBOTHMKOB.

Pabora 1 MOIIIHOCTh 3JIEKTPUYECKOrO TOKa. 3aKoH [skoymsi-JleHiia. DyieKTpudyecKue 1emnmu
U TIOTPeOUTENN 3JIEKTPUUECKON 3Heprum B 6biTy. KOopoTkoe 3amMmbIKaHMe.

[TocTossHHBIE MarHMTbl. B3aumopelicTBie IOCTOSHHBIX MAarHMTOB. MariHmutHoe IIoJe.
MarauTtHoe 1ojie 3eMJI ¥ ero 3HaueHue 111 sku3am Ha 3emvte. OnbIT Opcerena. MaruuTHoe 1moJie
9JIEKTPUUECKOro TOKa. IIpuMeHeHre 371eKTpOMarHuTOB B TexXHMKe. JeliCTBMe MarHMTHOTO IOJIs
Ha IIPOBOJHMK C TOKOM. OJIEKTPOABUIAaTe/ib ITOCTOSHHOrO TOKa. Vcrmosb3oBaHue
3JIEKTPOABUTATEJIEN B TEXHMUECKUX YCTPOMCTBAX Y HA TPAHCIIOPTE.

OmnbiTel  @apames. SBieHue  3/JeKTpPOMarHMTHOM  MHAYyKuuu. IlpaBwio  JleHia.
OnekTtporeHeparop. CrocoObl TIOJyYeHUS 3JIEKTPUUECKON SHEpPruyu. OIJIEKTPOCTAHLMM Ha
BO30OHOBJIIEMbIX ICTOUHUKAX SHEPTUM.

demoncmpauuu.

OnekTpuUsaLys TeJ.

IlBa poza 3JIEKTPUUECKUX 3apSIOB U B3aMMOEMCTBYE 3apSyKEeHHBIX TeJl.
Y CTpOCTBO U IEVICTBME 3JIEKTPOCKOIA.

OnekTpocTaTuvecKast MHAYKIMS.

3aKOH COXpaHEeHMsI JIEKTPUUECKUX 3apsiIOB.

[TpoBOAHMKY U AVISTIEKTPUKNA.

MogenupoBaHyue CUJIOBBIX JIMHUM 3JI€KTPUUYECKOTO MOJIS.

M CcTOYHMKY TTOCTOSTHHOT'O TOKA.

[leiicTBUST 3JIEKTPUUECKOTO TOKaA.

DJIEKTPUYECKUI TOK B SKUIKOCTH.

I"a3oBbIlt paspsi.

VsmepeHne cujIbl TOKA aMIIEPMETPOM.

V3smepeHne 3/IeKTPUUECKOrO HaAIPSKEHMST BOJIbTMETPOM.

Peocrat u MarasuH COPOTUBIIEHUIA.

BsauMogeiicTBue MOCTOSIHHBIX MarHUTOB.

MogenupoBaHyue HEBO3MOKHOCTY pa3esieHus IMOII0COB MarHuTa.
MopenupoBaHye MarHUTHBIX T0JIel ITOCTOSSHHBIX MarHUTOB.
OmnsIT Opcrena.

MaramuTHOe I10jIe TOKa. DJIeKTPOMAarHMT.

JleiicTBME MarHMTHOTO I10JI Ha IMTPOBOJHMUK C TOKOM.
DJIEKTPOABUTaTeJIb IIOCTOSSHHOI'O TOKA.

WccnegoBanye SBJIeHUS 3JIEKTPOMArHUTHON MHIYKIINMA.

Omnbrter Papapes.

3aBMCUMOCTD HaMpaBJIeHMs MHAYKIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHMSI.
DJIeKTpOreHepaTop MOCTOSSHHOI'O TOKA.

JlaGopamopHste paGomsl U onvlinsl.

OMBITHI IO HAGTIOEHNIO SJEKTPU3ALINN TeJT MHAYKIMEN U TIPU COTPUKOCHOBEHUM.
WccnenoBanye IeiCTBHUS 3JIEKTPUUYECKOTO OJISI Ha MTPOBOSHUKIU U IU3TIEKTPUKMA.



C6opka 1 mpoBepKa paboThl 3JIEKTPUUECKOI LT MOCTOSTHHOTO TOKaA.

WsmepeHne u peryampoBaHue CUIbl TOKA.

WsmepeHne 1 peryaupoBaHye HanpssKeHUs.

UccnenoBanye 3aBUCUMMOCTM CUJIBI TOKa, MAYLIErO Yepe3 pe3ucCTOp, OT CONPOTUBJIEHUS
pe3nucTopa 1 HalpsikeHusl Ha pe3ucTope.

OnbIThI, JEMOHCTPUPYIOLLIME 3aBUCUMOCTD 3JIEKTPUUYECKOT'O COITPOTUBJIEHMS IPOBOJHMKA OT €ro
IJTMHBI, TUIONIAAM MOTIepeyHOro CeueHus: 1 Matepuasnia.

[TpoBepka TmpaBwiIa CAOXKEHUS HAMPSDKEHUM TIPU  TOCAeNOBaTeIbHOM COeOVHEHUM [BYX
PEe3UCTOPOB.

[TpoBepka mpaBuia AJj1sl CUIIbI TOKA MPU MapasjielbHOM COeAHEHUN PEe3UCTOPOB.

OmpeneneHne paboThI JIEKTPUUECKOTO TOKA, UIYILErO yepe3 pe3ucTop.

OmpeneneHre MOIIHOCTHM 37IEKTPUUYECKOTO TOKA, BbIJIEJISIEMOM Ha Pe3UCTODpe.

UccnenoBanme 3aBUCUMOCTY CUJTbI TOKA, MIAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsKEeHMsT Ha HeM.
Onpenenenne KII[ HarpeBares.

Uccnenosanne MarHUTHOTO B3aMMOJEMCTBUS MIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHMTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB TIPY UX OObeIVHEHUM U Pa3deIeHUN.
UccnemoBanme geicTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI B3aMMOAEMCTBUSI KaTYIIKM C TOKOM M MarHura
OT CUJIbI TOKA M HaIpaB/IeHNs TOKa B KaTyIlIKe.

NsydeHne gencTBusi MarHUTHOTO TTOJIST HA TIPOBOAHMK C TOKOM.

KoHcTpynpoBaHue 1 nsyuenme paboThbl 3JIEKTPOABUTATEIIS.

Nsmepenne KII]I snekTpogBuraTeibHON YCTaHOBKM.

OMbIThI MO UCCAENOBAHUIO SIBJIEHMS 3JIEKTPOMArHUTHOM MHIYKIMU: UCCAefoBaHNe M3MeHeHUN
3HAUeHMs U HallpaBIeHUsI MHAYKIMOHHOI'O TOKa.

9 KJIACC

Paspen 8. Mexaumnueckue siBJIeHMUSsI.

Mexannueckoe asmkenne. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCUTETBLHOCTh
MeXaHNYeCKOro [ABIDKeHUs. PaBHOMepHOe WIpSIMOJIMHENHOe [BUsKeHue. HepaBHOMepHOe
NpsIMOJIMHeHoe ABysKeHue. CpemHsT M MIHOBEHHasi CKOPOCTh Tejla IpM HepaBHOMEPHOM
IBVKEHUA.

Yckopenne. PaBHOoyckopeHHOe TpsiMoyinHeHOe nBykeHne. CBobomHoe nageHne. OTbIThI
Tanunes.

PaBHOMepHOe OBIKeHMe IO OKpYKHOCTH. [lepuon m uacrora obpaiueHusi. JIuHeliHas u
yryioBasi ckopoctu. lleHTpocTpeMuTeIbHOE YCKOpPEHMe.

[TepBoiit 3akoH HbioToHa. BTopoit 3akon Hbeiorona. Tpertuit 3akon Hbrorona. ITpmHumm
CYNEePIO3UIINU CUJL.

Cwna ynpyroctu. 3akoH ['yka. Cwia TpeHus: cujia TpeHUs CKOJIbKeHUS, Cujia TPeHUs
TIOKOSI, IPYTHME BUIbI TPEHMUS.

Cwia TSDKeCTM M 3aKOH BCEMMPHOTO TSTOTEHMSI. Y CKOpeHue CBOOOMHOTO IajeHMms.
IBwkenne rtiaHer BoOkpyr Cosnna. IlepBas kocMmmyeckast cKopocTb. HeBecomocTh U
reperpysKku.

PaBHOBecne maTepuasbHOM TOUKM. ABGCOJIIOTHO TBEpPIOE TeI0. PaBHOBeCKe TBEPIOro Teia
C 3aKPeIIEHHOM 0Chlo BpailieHus. MoMeHT cuiibl. LIeHTp TaKecTH.



Nmnynbe Tena. MsmeHenne mmmysibca. UMmysibc cuiibl. 3aKOH COXpaHEHMs] MMITYJIbCa.
PeakTuBHOE OBIKEHME.

Mexannyeckast pabota M MOIIHOCTb. Pabora cui TsokecTu, ympyroctu, TpeHus. Csizb
sHeprum ¥ pabotel. [loTeHIManbHas SHepPrus Teja, MOJHSITOTO HAaM TMOBEPXHOCTbIO 3€MJIN.
[ToTeHuManbHast SHEPTUS CKATOM MPY>kKMHbI. KuHetnueckas sHeprusi. TeopemMa 0 KMHETUYECKOM
SHepruu. 3aKOH COXPaHEeHMs] MeXaHMUYeCKO SHEePTUM.

demoncmpauuu.

Hab6monenne MexaHM4eCKOro IBUKEHMS Tela OTHOCUTEIbHO Pa3HbIX TeJI OTCUETA.

CpaBHeHMe IyTell ¥ TPAeKTOPUI IBUKEHMS] OTHOIO M TOTO K€ Tejla OTHOCUTEIbHO PasHbIX Tell
OTCUéTa.

W3mepeHne CKOPOCTY ¥ YCKOPEHMS TIPSIMOJIMHENHOTO IBUKEHMSI.

UccnenoBanye mMpr3HaKOB PaBHOYCKOPEHHOT'O JIBUIKEHMSI.

Hab6oneHne nBybKeHMs TeJia 1o OKPYKHOCTH.

Hab6monenne mexaHMueCKUX SIBJEHMI, TPOUCXOISIINX B CUCTEMe OTCUéTa «Tejexkka» Mmpu eé
PaBHOMEPHOM ¥ YCKOPEHHOM IBVKEHUM OTHOCUTEIbHO KabyuHeTa (UMK,

3aBMCUMOCTDb YCKOPEHMSI Tejla OT MacCChl Tejla U IEMCTBYIOIIEN Ha HETO CUJIBI.

Habmromenne paBeHCTBa CUJI TIPpU B3aMMOIEICTBUM TeJl.

VsmeHeHMe Beca TeJia IPU YCKOPEHHOM JBVKEHUMN.

[Tepemaua MMITyJIbCa IIPU B3aMMOZEMCTBUM TeJL.

[TpeobpasoBaHmst SHEPTUM MIPU B3aMMOIEICTBUA TeJ.

CoxpaHeHne UMITYJIbCa IIPY HEYTIPYTOM B3aMOZENCTBUM.

CoxpaHeHne MMITYJIbCa Py aGCOIOTHO YIIPYTOM B3aMMO/IEICTBUM.

Ha6onenne peakTMBHOIO IBUKEHMS.

CoxpaHeHNe MexXaHMYeCKOM SHEePTUY IIPY CBOOOTHOM MafeHUN.

CoxpaHeHne MexXaHNUeCKO SHEPTUM TIPU IBUKEHUM TeJIa MO Ne/ICTBMEM MPYKMHBI.

JlaGopamopHsle paGomsl U onslinsl.
KoHcTpynpoBaHue TpaKkTa IJjisl pasroHa U AajbHEeNIIero paBHOMEpPHOI'O IBVKEHMS IIapuKa MUIn
TeJIESKKM.
OrnpeneneHne cpegHeii CKOPOCTM CKOJIBXXEHUST OpyCKa MJIM ABVMKEHMS IIapuKa MO HAKJIOHHOM
TIJIOCKOCTH.
OrnpeneneHne yCKOpeHMsI TeJjia Py PaBHOYCKOPEHHOM JIBMKEHUM 10 HAKJIOHHOM ITJIOCKOCTH.
UccnemoBanme 3aBUCMMOCTM TYTUM OT BpeMeHM TPy PABHOYCKOPEHHOM [BMKEHMM 6e3
Hayva/JIbHOM CKOPOCTH.
[TpoBepka rMIIOTE3bI: €CM IPU PaBHOYCKOPEHHOM IBVOKeHMM 6e3 HauyaJbHOM CKOPOCTU ITYTHU
OTHOCSITCSI KaK PSifi HEUETHBIX UMCEJI, TO COOTBETCTBYIOIIME TPOMEKYTKY BpEMEHM OJMHAKOBBbI.
UccemoBanme 3aBUCUMOCTY CUJTbI TPEHMST CKOJIBXKEHMST OT CUJTbI HOPMAaJIbHOTO JaBJIEHMS.
Omnpenenenne ko3pduieHTa TPEHNUST CKOJIbKEHMSI.
OrnpeneneHyne sKECTKOCTHU MPYKUHBI.
Ornpenenenne pabOTbl CUJIBI TPEHMSI TIPYM PAaBHOMEPHOM IBVDKEHUM Tejia MO0 TOPU3OHTATbHOM
MTOBEPXHOCTH.
Ornpenenenne paboThl CUJIbI YIIPYTOCTY TIPU MOTBEME I'Py3a C UCIOJIb30BaHMEM HEIMOIBUKHOTO
U TIOABV3KHOI'O BJIOKOB.
UsyueHne 3aKkoHa COXpaHEHMs SHEPTUMA.

Pasnen 9. Mexannueckue Kosie0aHMSI ¥ BOJTHBI.
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Kosneb6arenbHoe nBukeHme. OCHOBHbIE XapaKTEPUCTUMKM KOJieGaHMii: MEepUoj, 4YacToTa,
aMIUIUTyaa. MareMaTu4yeckKuii ¥ TPYKUMHHBIM MasTHUKU. [IpeBpallieHue SHEpPrum Ipu
KoJiebaTe/IbHOM ABVKEHIN.

3aTyxaroive Koyiebauusi. BeiHykmeHHble Konebanus. PesoHanc. MexaHuueckye BOJIHBI.
CaoiicTBa MexaHM4ecKux BOJH. [IpoosibHbIe U MonepeyHble BOIHBI. [IJIMHA BOJIHBI M CKOPOCTD
eé pacripocTpaHeHusi. MexaHuuecKkye BOJHbI B TBEPIOM TeJie, CelICMUUYECKIEe BOJTHBI.

3ByK. ['poMKOCTb 3BYyKa 1 BbicoTa TOHA. OTpaskeHne 3ByKa. UHGpa3ByK 1 yIbTpPasByK.

demoncmpauuu.

Ha6monenmne koyie6aHuit Tej Mo, IeCTBMEM CYJIbI TSDKECTU M CUJIbI YIIPYTOCTM.
Ha6monenne koyie6annii rpysa Ha HATU U Ha MIPY>KUHE.
Hab6monenmne BbIHYKIEHHBIX KOJIEOAHMI ¥ Pe30HAHCAa.
PacripoctpaneHne mpofobHbIX U MMOTIEPeYHbIX BOJIH (Ha MOJIEJIN).
Ha6onenne 3aBMCUMOCTY BBICOTBI 3BYKa OT YaCTOTBHI.
AKRyCTHMUYECKUII PE30HAHC.
JlaGopamopHsle paGomsl U onslinsl.
OnpeneneHne 4acTOTHI U IepUOAA KOJIebaHMiI MaTEMAaTUUECKOTO MasiTHMKA.
OrpeneneHne 4acTOTHI U ITepuoza KojiebaHmii MPy>KMHHOTO MasiTHUKA.
WccnegoBanye 3aBMCUMMOCTY IIepMoIa KOjiebaHMi IMTOABEIIIEHHOTIO K HUTYU I'py3a OT IJIMHBI HATH.
WccnegoBanye 3aBMCUMMOCTY IIepuoIa KOjaebaHui MPY;KMHHOI'O MasiTHMKA OT MacChl rpysa.
[TpoBepka HE3aBMCUMOCTH TTepMozaa KojebaHmii rpysa, MOABEIIEHHOTO K HUTY, OT MacChl Tpy3a.
OrbIThI, TEMOHCTPUPYIOIIME 3aBUCMMOCTb TEpHOaa KOJebaHUM MPYKMHHOTO MAasTHUMKA OT
MacChl I'py3a U JKECTKOCTU IPY>KMHBI.
WsmepeHne yCKOpeHMsT CBOOOAHOIO IaeHusl.

Paspen 10. D1eKTpoMarHUTHOE I0JIe ¥ 3JIEKTPOMarduMTHbIE BOTHBI.

DJIEKTPOMAarHMTHOE II0JIe. DJIEKTPOMAarHuTHbie BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. I1Ikaia 3/1eKTpOMarHMTHBIX BOJIH. VcIio/Ib30BaHMe 371eKTPOMAarHUTHBIX BOJIH IJISI COTOBO
CBSI3M.

DJIeKTpOoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBbIE CBOJCTBA CBeTa.

demoncmpauuu.

CBoJICTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOJICTBA CBeTa.

JlabopamopHnele pabomas! u onsimel.

N3yueHne CBOVICTB 3JIEKTPOMAarHUTHBIX BOJIH C ITOMOIIbIO MOOMIBHOTO TesiedoHa.

Paspnen 11. CBeToBbBIe IBJICHMUS.

JIyueBast mopenb cBera. Mcrounuku cBera. IIpssMonMHelHOe pacIpOCTpaHEHME CBETa.
3armenus Connila u JIyael. OTpaskeHne cBeta. [110ockoe 3epkaio. 3aKOH OTpaskeHMs CBeTa.

IIpenomnenne cBeta. 3aKoH IpesomyieHus: ceera. [losiHoe BHYTpeHHee OTpaykeHMe CBeTa.
Hcnonb3oBaHMe MOJHOTO BHYTPEHHETO OTPAYKEHMS B ONITUUYECKUX CBETOBOIAX.

JInuza. Xopm syueir B JmH3e. Omnrmuyeckast cucrema QoToarmnapara, MMKPOCKONa U
Tejieckomna. I'y1a3 Kak onTuyeckasi cucreMa. bamM3opyKoCTh U JaIbHO30PKOCTb.

Pasnoskenne 6esoro ceta B crekTp. OnbiTel HbioToHa. CliosKeHMe CIIeKTPaJbHbIX 1[BETOB.
Hucnepcus ceeta.

Hemoucmpayuu.

[IpssMonMHelHOe pacIpoCTpaHeHe CBeTa.
OrpakeHne cBera.
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[TosryyeHne n306paskeHMIA B TNIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3epKaJiax.
[Tpesniomnenue ceera.

Omnrrueckuii CBETOBO/I.

Xop syueii B cCOOMparoIen JMH3e.

Xop yueii B paccenBarolleil JIMH3e.

[TosryyeHne M306paskeHMIA C TOMOILBIO JIMH3.

[Tpuuumm genctBus hoToanmapara, MMKPOCKOIIA U TeJIeCKOIa.

Mogenb rasa.

PasnioskeHne 6ey10ro cBeTa B CIIEKTP.

[TosryyeHue 6e10r0 cBETa MPU CJIOKEHUM CBETA Pa3HbIX LIBETOB.

JlaGopamopHsle paGomsl U Onblinol.

UccnemoBanme 3aBUCUMOCTY yTJIa OTPakeHMsI CBETOBOTO JIyua OT YTJjia MajJeHMusl.

N3yueHne xapakKTepUCTUK M300pasKeHNST TTpeaMeTa B TIJIOCKOM 3epKaJie.

WccnemoBaHye 3aBUCUMOCTM YIJIa MPEJIOMJIEHNMSI CBETOBOI'O JIyda OT YyIJjia MaJeHus] Ha TpaHulle
«BO3[yX—CTEKJIO».

[Tonyuenne n3o6pa>keHMIi C ITOMOILbIO COOMPATOILIEN JIMH3BI.

Ornpenenenne GOKYCHOTO PACCTOSIHUSI M ONITUYECKOM CUJTbI COOMPAIOIIIEN JIMH3bI.

OMmBITHI IO Pa3/IOKEHNIO GEIOTO CBETa B CIEKTP.

OMmBITHI IO BOCIPUSITUIO I[BETA MTPEAMETOB MPU X HAOJIIOIEHNN Uyepes3 1IBETOBbIe (MUIIbTPBI.

Pasnen 12. KBanToBbIe sIBJICHUS.

OmbiThl Pe3epdopma n maHetapHasi Mogenb atoma. Mopenb atoma bopa. Mcryckanne n
norJionieHne ceera aromoM. KBaHTsl. JIMHetuaThie CIIEKTPHI.

PagmoaktuBHOCTE. Asba-, Oerta- m ramma-usaydeHus. CTpoeHme aTOMHOrO Sapa.
HyxknonHasi mopenb atomHoro sapa. Msotombl. PanyoakTuBHble mpeBpailieHus. Ilepuon
MOJTypacaaa aTOMHBIX sIziep.

SlmepHble peakiyy. 3aKOHbI COXPaHEHMSI 3apsSIOBOTO ¥ MacCOBOT'O UMCes. DHEPrusl CBS3U
atoMHbIX spaep. CBs3b mMacchl M sHeprum. Peakium cuHTe3sa u pAenenus smgep. VCTOUHMKM
sHeprum CosHIa U 3BE3.

SlnepHast sHepreTvka. JlencTBUS paayioOaKTUBHBIX U3TyYeHUI Ha SKUBbIE OPraHM3MbI.

demoncmpauuu.

CreKkTpbl U3JTyYeHUS Y TIOTJIOLIEHNS.

CrieKkTpbl pa3JIMYHBIX Ta30B.

CrexTp Bomopoa.

Hab6mogenne TpekoB B Kamepe BuibcoHa.

Pabota cuéTtunka MOHU3UPYIOIINX MU3TYIEHUIA.

Perucrpanyst u3yuyeHnst IpUPOIHBbIX MUHEPAJIOB U MIPOTYKTOB.

JlabopamopHele paboms! u onsimel.

Hab6stonenme CIIONTHBIX U JIMHEMYAThIX CIIEKTPOB MU3TyUeHMs.
UccnenoBanye TpeKoB: U3MepeHMe SHePrui YaCTUIIbI IO TOPMO3HOMY Iy TH (110 hoTorpadusm).
W3smepeHnne pagnoakTMBHOTO GoHA.

IToBTOpUTE/THHO-00001IAIOIIINI MOAY/Tb.

[ToBTOpHUTE/NILHO--O0000IAMOIIMI ~ MOAY/Ib TMpeJHasHAueH i CUCTeMaTu3aluu U
0060011IeHMST TIPeIMETHOTO COIEPSKAHMS U OMbITa AeSTeIbHOCTY, TPUOOPETEHHOTO MPU U3YUEeHUN
BCEro Kypca ¢uM3MKM, a TaKKe JJII TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY IO
dbusmke gyst 06yUaroOIMXCsl, BIOPABIINX 3TOT YUeOHBIN ITpeaMeT.
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[Ip u3yuyeHMM [JaHHOTO MOXYJIAI peaIu3yITCI U  CUCTEeMAaTU3UPYIOTCS  BUIBI
IeaTeJIbHOCTM, Ha OCHOBE KOTOPbIX oOOecreuyuBaeTcsl HOCTMKEHME TIpPeIMETHBIX U
MeTalpeAMEeTHbIX IUIAaHMPYEMBIX pe3yJIbTaTOB 00yueHusl, OPMUPYETCS eCTeCTBEHHOHay4YHast
IPaMOTHOCTb: OCBOEHME HAayYHbIX METOJOB MCCAEOOBAaHMUS SIBJIEHUIM IPUPOALI U TEXHUKU,
OBJIaZileHe YMEHUSIMMU OOBSICHATh (usnueckue SBJE€HMS, IPUMEHSST IIOJy4YeHHble 3HaHMs,
peliaTh 3aa4y, B TOM UMCJIe KaueCTBEHHbIE U 9KCIIepMMeHTaIbHbIE.

[TpuHIMTIMATBbHO [esITeTbHOCTHBIM XapaKkTep MaHHOTO pasfesia peaan3yeTcsl 3a CYET TOro,
YTO OOYyYalOIMeCs BBITTOJTHSIOT 3a/IaHNsI, B KOTOPbIX UM IpefjiaraeTcs:

Ha OCHOBE ITOJTyYEeHHBIX 3HAHUI PaclO3HABaTh M HAYYHO OOBSICHSTh (pyu3nueckye SIBJIEHNS
B OKPY’KaloIlel MPUPOJE Y TTOBCETHEBHOM JKU3HMU;

MCIIOJIb30BaTh HAay4YHbIe METOIbl MCCAeNOBaHMS (PU3NUECKUX SIBJIEHUN, B TOM YMCIIe IJIsT
MPOBEPKU TUITOTE3 U MOJIYUEHUSI TEOPETUUECKUX BHIBOIOB;

OOBSICHITh Hay4YHble OCHOBBI HauboJiee BaXKHBIX MOCTVMKEHUI COBPEMEHHBIX TEXHOJIOTUM,
Halpumep, MPaKTUUECKOTO MCIIOAb30BaHMS PAasIMUYHbIX MCTOUYHMKOB SHEpPrMM Ha OCHOBE
3aKOHa MPeBPaIleHNsT M COXPaHEeHMs BCeX M3BECTHBIX BUIOB SHEPTUMA.
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IINTIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3NKE HA
YPOBHE OCHOBHOTI'O OBILIET'O ObPA30OBAHUSA

U3yuenme Gu3ukuM Ha YypOBHE OCHOBHOTO OOIero o06pa3oBaHMs HaIpaBJeHO Ha
IOOCTVDKEeHMe JIMYHOCTHBIX, MeTalpeMEeTHbIX U IMPeAMEeTHbIX 06pa30BaTe/IbHbIX PE3yJIbTaTOB.

B pesynbraTe wusydeHus (Gu3MKM Ha YpPOBHE OCHOBHOTO 0OIlIero o06pa3oBaHusl Yy
obyuatorierocst 6yayT copMmupoBaHbl CJIEIYIONINE IMYHOCTHBIE PE3Y/IbTAaThl B YACTH:
1) naTpMOTMYECKOr0 BOCIIUTAHUS:
- TIPOSIBJIEHME MHTepeca K VCTOPUM U COBPEMEHHOMY COCTOSTHMIO DPOCCUICKOM (usmyeckomn
HayKW;
- LIEGHHOCTHOE OTHOIIIEHME K JOCTUXEHMSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpaXkFaHCKOTO0 ¥ JYXOBHO-HPAaBCTBEHHOT'O0 BOCITUTAHUS:
- TOTOBHOCTb K AKTMBHOMY YYaCTMIO B OOCYXXIEHUM OOIIECTBEHHO 3HAUMMBIX U ITUYECKUX
po6JieM, CBSI3aHHBIX C TPAKTUUYECKMUM ITPUMEHEHMEM JOCTVKEHUIN DUBVKH;
- OCO3HaHMe BaXXHOCTM MOPAJIbHO--3TUYECKUX TIPUHLIUIIOB B I€ATEIbHOCTU YUEHOTO;
3) acTeTUUECKOTO BOCIUTAHUS:
- BOCIPUSITME 3CTETUYECKMX KavyeCTB (DU3MYECKOV HAayKu: €€ TapMOHMYHOTO IOCTPOEHUSI,
CTPOTOCTU, TOYHOCTH, JIJAKOHUIHOCTH;
4) HeHHOCTY HAayYHOT'O ITO3HAHMSI:
- OCO3HaHMe IEeHHOCTY GU3NUECKON HAYKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHWSI MUPA, OCHOBbI
PasBUTHSI TEXHOJIOT UM, BasKHEMIIIEN COCTaBJISIOIIEN KY/IbTYyPhbI;
- pa3BUTHME HAYYHOV JIIOO03HATETbHOCTH, MHTEPEeCa K MCCIeI0BATE/IbCKO eATeTbHOCTH;
5) bopmupoBauMa KyJIBTYpPHI 30POBbS ¥ SMOLIMOHAIHHOTO 6JIArOMOTyYMsI:
- OCO3HaHMe LEHHOCTM Ge30MacHOro 06pa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MMUpe,
Ba)KHOCTM TPaBWJI Ge30MMaCHOrO MOBEINEHNS] Ha TPAHCIIOPTe, Ha OPOrax, C 3JEKTPUUYECKUM U
TEIJIOBBIM 0O0PYIOBaHMEM B TOMAIITHUX YCIOBUSIX;
- chopMMpOBaHHOCTh HaBbIKa pedsieKcuy, MpU3HaHME CBOETrO IpaBa Ha OIIMOKY M TaKOTO Ke
MpaBa y JPyroro 4ejoBeKa;
6) TPYOBOr0 BOCIIUTAHUSA:
- aKTMBHOE yuacCTue B pelleHuM MpaKTUUeCKuX 3amad (B paMKax CemMbM, 0Opa3oBaTeIbHOM
opraHm3alyy, ropoja, Kpasi) TeXHOJIOIMYECKON U COLMAIbHOM HaIlpaBJIeHHOCTH, TPEOYIONMX B
TOM umcJie M GU3NYECKUX 3HAHWIA;
- MHTEpeC K MPaKTUYECKOMY U3yUeHMIO Mpodeccuit, CBI3aHHbBIX C GU3UKOIL;
7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA:
- OpMeHTalusl Ha TpUMeHeHue QU3NYEeCKUMX 3HAaHMI [Jid pellleHus 3agad B  06JacTu
OKPY’KAIOIlell Cpefbl, TIJIAHMPOBAHUS MOCTYNKOB U OLEHKM UX BO3MOSKHBIX MOCIEINCTBUN IS
OKPY>KaIOIIel CpeJibl;
- OCO3HaHMe II06AIBHOTO XapaKTepa SKOJIOTUMUECKUX TTPODOIIeM U ITyTel UX pellleHNus;
8) ajanTanyuy K M3MEHSIIOUIVMCS YCIOBUSIM COIMAIBHON M IPUPOJHON Cpeabl:
- TOTPeOGHOCTh BO B3aMMOJEVICTBUM NPU BBIMIOJHEHUM MCCIENOBAHUI Y TPOEKTOB (GU3MUECKOM
HAIPaBJIEHHOCTM, OTKPBITOCTh OIBITY ¥ 3HAHUSIM IPYTUX;
- TIOBBIIIIEHME YPOBHS CBOEM KOMIIETEHTHOCTY Uepe3 MPaKTUUECKYIO 1eITeTbHOCTb;
- MOTPe6GHOCTh B GOPMUPOBAHMYM HOBBIX 3HaHUN, B TOM 4Kciie GOpMyaMpoBaTh UIen, TOHSTHS,
TUIIOTE3bI O GUBNUECKUX OOBEKTAX U SIBJIIEHUSX;
- 0co3HaHue Ae@UIUTOB COOGCTBEHHBIX 3HAHMII ¥ KOMIIETEHTHOCTEN B 06/1acTy (PU3UKM;
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- TUTAaHMPOBAHME CBOETO Pa3sBUTHS B MTPUOOPETEHMM HOBBIX (DU3MUECKUX 3HAHMIA;

- CTpeMJIeHe aHaIM3MPOBATh U BBISBJISATh B3aMMOCBSI3YM MPUPO[bI, OOIIECTBA ¥ SKOHOMUKM, B
TOM YMCJIE C UCITOJIb30BaHMeM (hU3MUeCKUX 3HAHWI;

- OIIeHKa CBOMX JIEVICTBUIA C YUETOM BJIMSTHMSI Ha OKPYSKAIOIIYIO CPey, BO3MOYKHBIX TJI00ATbHbBIX
[1I0CJIeACTBUIA.

METAITPEOIMETHBIE PE3VJIbTATbBI

B pesynpraTe oOCBOeHMs1 mporpaMMmbl MO (u3MKe Ha YpOBHE OCHOBHOI'O OOILIETO
obOpasoBaHusi y oOyuaromierocsi 6ynyt copmMupoBaHbl MeTanpeiMeTHbIe pe3yJIbTaTbl,
BK/IIOYAIOIIMe [IO3HaBaTe/ibHble YHUBepCajbHble YyueOHble [IelCTBUSI, KOMMYHMKATUBHbIE
YHUBepcaabHble yueOHble NelICTBYUS, PETy/ISITUBHbIE YHYBEPCA/IbHbIe yUueOHbIe 1e/ICTBUSI.

Ilo3snaBaTe/bHbIE YHMBEPCAIbHbIE YUeOHbIE Ne/iCTBUS

Ba3zoBble jIoruveckue AeCcTBUS:
BBISIBJISITb M XapaKTePU30BaTh CyIIeCTBEHHbIE MPU3HAKM OObEKTOB (SIBJIEHNN);
YCTaHABAMBATh CYILIECTBEHHbII NPU3HAK Kiaccudukanmm, OCHOBaHMS MJid OOOOIIEeHMS U
CpPaBHEHUS;
BBISIB/ISITb 3aKOHOMEPHOCTM WM IIPOTMBOpEUMS B paccMaTpuBaeMbIX (aKTax, MTaHHBIX U
HaOJTIOAEHNSIX, OTHOCSIIMXCS K GU3UYECKUM SIBJIEHUSIM;
BBISIBJIATb MPUUMHHO--CJIEACTBEHHbIE CBS3Y MPU U3y4eHUM (MU3NYECKUX SIBJIEHUI U MPOILIECCOB,
IeaTh BBIBOABI C VICIIOJIb30BAaHMEM JeAYKTUBHBIX Y MHOYKTUBHBIX YMO3aK/IIOUEHMI, BbIIBUTATh
TUIIOTE3bI O B3aMMOCBSI3SIX (PU3MUeCKNX BeJTMUNH;
CaMOCTOSITeJTbHO BbIOMpATh CIOCOO peleHusT y4ueOHOM (Gu3mMyeckon 3amauyu (CpaBHEHMe
HECKOJIbKMX BapMaHTOB peIlleHus], BbIOOp Haubosiee MOAXOISIIETO C YUETOM CaMOCTOSTENbHO
BbIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbCKye JeMCTBUS:
MCITO/Tb30BaTh BOMPOCHI KaK MCC/IeI0OBAaTeIbCKUI MHCTPYMEHT MTO3HAHNS;
MPOBOJIUTb IO CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIIbIT, HECJOKHbIN (HU3NUeCKUii
9KCIIEpPUMEHT, HeGOJIbIIIOE VCCIIeOBaHMe (DU3MUECKOro SIBJIEHNMS;
OIleHMBaTb Ha TMPUMEHUMOCTb ¥ J[JOCTOBEPHOCTh WHGMOpMAIMIO, TOJYyUYeHHYI0O B XOfe
MCCTIeIOBAHNS WM SKCIIEPUMEHTa;
CaMOCTOSITEJTIbHO (OPMYJIMPOBaTh OOOOIIEHUSI ¥ BBIBOAbI IO pe3yJibTaTaM IPOBEAEHHOTO
HaAOJTIOEH NS, OTIbITA, ICC/IeIOBAHNS;
MPOTHO3MPOBATh BO3MOKHOE [aJsibHelllee pasBuTue GU3NUYECKUMX TPOIECCOB, a TaKke
BBIIBUTATh TIPEJINOJIOKEHNS 006 X Pa3BUTUM B HOBBIX YCJIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ nuadopmanmei:
MIPUMEHSITh pa3/IMYHble METObl, MHCTPYMEHTBI M 3alpOChl TIpU MOMCKe U 0TO6ope MHbDOopMaLymn
VIV JAHHBIX C YUYETOM IPEIJIOKEHHOM YUeOHOM (hU3MUECKOi 3a1auint;
aHaJIM3MPOBATh, CUCTEMATU3UPOBATb M MHTEPIPETUPOBATh MHPOPMALIMIO Pa3IMYHBIX BUIOB U
(opm npencraBiieHNs;
CaMOCTOSITeJIbHO ~ BbIOMpaTh  ONTMMaJbHYIO (opMy mpencraBieHus uHbopmauum u
MJUTIOCTPUPOBATh pelllaeMble 33/1auM HECJTOKHBIMM CXeMaMM, AyarpaMMamy, MHOM rpadmKon u
X KOMOMHALIMSIMU.
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KoMMyHHKaTHUBHBIE YHUBEpCA/IbHbIE YUeOHbIe IeICTBUS:
B XoZle OOCYKHeHMs] y4yeOHOro mMaTepumasa, pe3yJibTaTOB JIabopaTOPHBIX pabOT U IIPOEKTOB
3aaBaTh BOIIPOCHI IO CYIIECTBY OOCY’KIaeMOJ TeMbl M BBICKA3bIBaThb WIEM, HalleJIeHHbIE Ha
pellieHNe 3aaun U oA AepskaHue 6J1aroskenaTeTbHOCTY OOIIEHNS;
COTIOCTABJISAITh CBOM CYKAEHUSI C CYKIEHUSIMM NIPYTUMX YYaCTHMKOB [Mayiora, OOHapys>KMBaTb
pasyiMume U CXOACTBO MO3UIINIA;
BbIPa)KaTb CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHbBIX TEKCTaX;
MyOJIMYHO TIPENCTaB/ISATh PE3YJbTaThl BBIMOJHEHHOTO (U3MUECKOro oOrbiTa (3KCIIEPUMMEHTA,
MCCJIeIOBaHMS, IIPOEKTA);
MMOHMMAaTb M MCIOJIb30BaTh IIPEMMYIIECTBA KOMAHIHOM ¥ MHAMBUAYAJIbHOM pabOThl IpU
peleHn KOHKPEeTHOM (GU3MYeCKOii MPO6IeMbI;
MPUHUMATD 1[I COBMECTHOV AeSITebHOCTM, OPraHM30BbIBATh MEMCTBUS MO €€ MOCTVKEHUIO:
pacrpefensiTb poiy, OOCYKIAThb IPOIEeCChl M pe3yJibTaTbl COBMECTHOM paboThbl, 00600IIATh
MHEHMsI HECKOJIbKUX JIIOZIEN;
BBITIOJTHSATh CBOIO YacCTb pabOThI, JOCTUTasi KAUECTBEHHOT'O pe3yJibTaTa [0 CBOEMY HaIlpaBJIEHUIO
" KOOPAMHUPYS CBOM IEMCTBUS C APYTUMM UIeHaMM KOMaH/IbI;
OIIeHMBaTh KaueCTBO CBOEro BKjaJa B OOIIMI MPOAYKT IO KPUTEPUSM, CaMOCTOSTEbHO
chopMyIMPOBAaHHBIM YYAaCTHUKAMM B3aMMOIEMCTBUS.

PeI‘y.TIHTI/IBHbIe YHUBEpPCA/JIbHbIC yqeﬁnble I[eﬁCTBI/IH

Camoopranmusanms:
BBISIBJIATb TIPOOJIEMbl B JKM3HEHHBIX M YYEOHBIX CUTyalUsIX, TPeOYIOIIMX [JIT pelieHus
busnyeckmx 3HaAHWMIL;
OPUEHTUPOBATHCSI B PA3IMYHBIX IMOAXOMAX MPUHSATUSI pelleHui (MHAUBUIyaIbHOE, TTPUHSITHAE
pellleHNs B TPYIIIe, IPUHSITIE PEIIeHUI TPYIIIOo);
CaMOCTOSITE€JTbHO COCTABJISITh &JITOPUTM pellleHst GU3NUECKOI 3aJauyl UM TIIaHa MCCIIeqOBaHMS
C VYYETOM UMEIOLIMXCS PecypcoB U COOCTBEHHBIX BO3MOSKHOCTENM, apryMeHTMPOBAThb
TpefjiaraeMble BapMaHThI pelleHnit;
IenaTh BbIOOP M 6paTh OTBETCTBEHHOCTD 3a pEIIeHMeE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN UHTE/IJIEKT:
JaBaTh a[JeKBAaTHYIO OLIEHKY CUTYalMy U MpeLjiaraTh MIaH e€ M3MeHeHMs;
OOBSICHATh TTPUYMHBI JOCTVKEHMS (HEIOCTVKEHMST) Pe3y/IbTaTOB HesTeIbHOCTH, TaBaTh OIEHKY
MPUOGPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTMBBI B [eSITEJIbHOCTb (B TOM UMCIe B XOJ BBITOJTHEHUST (DU3NYECKOTO
MCCTeOBAaHNUSI MJIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHMBILMXCS CUTYaLMNiA,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIIMX TPYIHOCTEN;
OII€HMBATb COOTBETCTBME pe3yJibTaTa IeIn U YCIOBUSIM;
CTaBUTb CeOs1 Ha MeCTO [PYroro 4ejoBeKa B XOJe CIopa MM AMCKYCCUM Ha HAy4yHYIO TeMY,
MMOHMMAaTb MOTMBbBI, HAMEPEHUS U JIOTUKY IPYroro;
MpU3HABaTh CBOE IPaBO Ha OIIMOKY Py pelieHnn Gusnueckux 3aau UM B YTBEPKIEHMUSIX Ha
HayyHbIe TEMbI U TAKOE Ke IPaBO IPYroro.

INTPEAMETHBIE PE3VJIbTATbBI
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K koHIly oOyueHusst B 7 KJacce MpeAMeTHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYYAIOIIVIXCS YMEHMIA:
MCIIOJIb30BaTh TOHATHUS: (GU3MUYECKMe M XUMMUUeCKye SIBJIeHUsI, HabJoneHne, SKCIePUMEHT,
MOJieJib, TUIIOTe3a, €IMHUIbI (HU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSTHUS
BelllectBa (TBEpHOE, JKUAKOE, Ta3000pasHOE), MeXaHMYeckoe [BIDKeHUe (paBHOMEpPHOE,
HepaBHOMEPHOe, TMPSIMOJIMHENHOE), TPAEKTOPUsl, DPABHOMENCTBYIOIIAS Cwia, Aedopmanms
(ympyrasi, TIacTuieckast), HeBeCOMOCTb, COODIIIAIOIIMECS COCY/IbI;
pasymuath sBiaeHus (auddysus, TeIIoBoe MABVMKEHMEe YacTHUIl BellecTBa, paBHOMEpPHOE
IBVKEHMe, HepaBHOMEpHOe [BVKEHME, MHEePHMs, B3auMMOIECTBYE TeJl, paBHOBECHE TBEPIBIX
TeJ C 3aKPEeIIEHHOM OChIO BpallleHMs, Tepefaya JaBjeHUs TBEPABIMU TeJIaMM, SKUIKOCTSIMU U
rasamy, atMochepHoe AaBJjieHMe, IJIaBaHME TeJjl, MpeBpallleHNs] MeXaHUYeCKOM SHEeprum) IO
ONMMCAHUIO MX XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIONIMX ITaHHOE
dbusnueckoe sIBJIEHNE;
pacrio3HaBaTh IPOSIBJIEHME M3YUeHHbIX (U3MUeCKUX SIBJIEHUIM B OKpYKalollleM MHupe, B TOM
yycae ¢usnyeckue SIBJeHUS B MPUPOJE: TPUMEPbl ABVMKEHUS C Pa3IMYHbIMU CKOPOCTSIMMU B
KMBOM M HEXMBOM TIpUPONE, NENCTBME CUJIbI TPEHWUSI B TIPUPOJle UM TEXHUKe, BJIMSHME
arMochepHOro maBjeHMs] Ha KMBOWM OpPraHu3M, IUIaBaHMe pbIO, pbluaru B Tejie uejioBeKa, Mpu
3TOM IepeBOAMUTh IMPAaKTUUECKYI0 3afayy B YueOHYIO, BbIAEJSITb CYlleCTBEHHble CBOMCTBA
(mpu3HaKM) GU3MUECKUX SIBJIEHNIA;
ONMCHIBATh M3yYEHHbIE CBOMCTBA Tel U (uU3MYECKue SBJIIEHUS, UCIOJIb3ysd GU3NIECKue
BeJIMUMHBI (Macca, 0ObEM, TUIOTHOCTh BEIeCTBA, BPEMSI, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CuIa yIpyrocTu, Cujia TSDKeCTH, Bec Tejla, Cuja TpeHus, naBjeHue (TBEPIOro Tesa, SKUIKOCTH,
rasa), BbITQJKMBAIOIAsl CMJia, MexaHuueckas paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CWUJIbI,
KO3 GUIMEHT MOJIE3HOTO IECTBUS MEXaHM3MOB, KMHETMUYECKas M IMOTEHIMATIbHAs SHEeprus),
MpY OMMUCAHUM TPAaBWIbHO TPAKTOBaThb (U3NUECKMII CMBICI WCIOJb3YEMbIX BEJIMYMH, WX
0603HauUeHMST U eIVHUIIbI GU3NUYECKUX BeJIUUYMH, HAXOOUTh (OPMYJIbI, CBSI3bIBAIOIIME JTAaHHYIO
busnyeckyio BeIMUMHY C APYTUMMM BeIUUMHAMM, CTPOUTDH TpaduKy M3yUeHHbIX 3aBUCUMOCTEN
(pusmueckmx BeJIMUNH;
XapaKTepu3oBaThb CBOWMCTBA TeJl, (uU3MUecKkue SIBJ€HMUS M TIPOIECChl, MCIIOAb3ysl IpaBuUIa
CJIO3KeHUsT cuil (BOOJIb OOHOM TMPsIMOi), 3akoH ['yKka, 3akoH [lackass, 3akoH Apxumena, TpaBuIo
paBHOBecHs pbiuara (6J10Ka), «30JI0TO€ MPaBUIO» MEXaHMKY, 3aKOH COXPaHEeHUS] MeXaHWYeCKOM
SHeprumM, TIpu STOM [aBaThb CJOBeCHYI0 (OpPMYJMPOBKY 3aKOHA M 3alMCbIBaTb €ro
MaTeMaTUUYeCKOe BbIpaskeHME;
OOBSICHATL (DU3MUecKkue sIBJeHMUs], MPOLeCChl U CBOWCTBA TeJ, B TOM YMUCIe UM B KOHTEKCTe
CUTyallMil TMPAKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BbISIBJIATh IPUUMHHO--CIeCTBEHHbIE
CBSI3U, CTPOUTDb OOBSICHEHME U3 1-2 JIOTMYECKMX IIaroB C OMOpoi Ha 1-2 M3y4eHHBbIX CBOMCTBA
(usmueckux sBaeHui, PU3MUECKMX 3aKOHA MM 3aKOHOMEPHOCTH;
peliaThb pacuéTHble 3amauu B 1-2 mencTBUS, MUCIOJb3ysl 3aKOHbI U (POPMYJIbI, CBSI3bIBAOIIIME
(dbusnyeckre BeMMUMHBI: Ha OCHOBE aHajaM3a YCJIOBMS 3afauy 3alliChIBaTh KpaTKOe YCJIOBME,
MTOACTAaBJIATh (pU3NUeCKMe BeIMUMHBI B (DOPMYJIbI U IPOBOIUTh PACUYETHI, HAXOIUTh CIIPABOYHbIE
IaHHble, HEOOXOIMMble [JIT pelleHus 3aJay, OIEHMBATb PeaJUCTUYHOCTb IOJTYYEHHON
(usnyeckon BeJMUMHBDI;
pacro3HaBaTh IMPOO6JIEMbl, KOTOpPble MOSKHO PEeLIUTh TpU TOMOIIM (PU3NUeckKux MeTONIOB, B
ONMCAaHUM MCCIeNOBaHMS BBIIEJSTh IPOBEpSIEMOe IpenIooKeHne (TUIOTe3y), pasiuyaTh U
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MHTEPIPETUPOBATh MOJTYUYEHHBIN Pe3yJIbTaT, HAaXOOUTh OIIMOKM B XOAE OIbITA, [eJaTh BbIBOMbI
IO ero pe3yJibTaTaM;

MPOBOAUTD OMBITHI IO HAOMIOAEHMIO (GU3NYECKUX SIBJIEHUN Wi (PU3NYECKUX CBOMCTB TeJI:
dbopmynupoBaTh MpoBepsieMble IPEAIIONOKEeHNsI, COOMpaThb YCTAHOBKY U3 IIPEIJIOSKEHHOT'O
060pyIOBaHMsI, 3aIIMChIBATh XOZ, OIbITa ¥ (DOPMY/IMPOBATh BBIBOIbI;

BBITIOJIHSITh TIPSIMble M3MEpEHMUSI PACCTOSIHUSI, BpPEMEHM, MacChl Teya, O0BbEMA, CWIbl U
TEeMITIEPATyPbl C UCIIOIb30BAaHMEM aHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, 3aMMCHIBATh MMOKA3aHMS
MpMOOPOB C YUETOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTY M3MEpPEHNIA;

MPOBOJIUTb MCC/IENOBAaHME 3aBUCUMOCTM OOHOM (U3NMYECKON BeIMYMHBI OT JPyron C
MCITO/Tb30BaHMEM TIPSIMBIX M3MeEPeHMi1 (3aBUCUMOCTM IYTM PAaBHOMEPHO ABVDKYILIErocs Tejia OT
BpEeMEHM [BIDKEHUS Tejia, CWIbl TPEHMSI CKOJIbKEHMSI OT Beca Tejia, KayecTBa OOpabOTKM
MTOBEPXHOCTEN TeJl ¥ HEe3aBUCUMOCTY CUJIbI TPEHMS OT IUIOMIAAM COIMPUKOCHOBEHUSI TeJ, CUJIbI
VIIPYTOCTU OT YAJIMHEHWUS TPYKMHbBI, BHITAJKMBAIOIIEN CUJIBI OT OOBEMA IMOTPYKEHHOM YaCTyU
Tela M OT IUIOTHOCTM SKUIOKOCTM, €€ He3aBMCUMMOCTYM OT IUIOTHOCTM TeJa, OT TJIyOMHbI, Ha
KOTOPYIO TMOTPY’KEHO TeJIO, YCJIOBMIA IJIaBaHMSI TeJl, YCJIOBMI pPaBHOBECHUS pbiuara u OJIOKOB),
y4acTBOBaThb B IUIAHMPOBAHMM YUe€OHOTO MCC/IeOBaHMsI, COOMpATh YCTAaHOBKY M BBIMOJIHSTh
u3MepeHusi, Cjaenys TMPemJIOKEHHOMY IUIaHy, (QUKCUMPOBAaThb pe3yJbTaTbl  ITOJTYYEHHON
3aBUCUMMOCTY (U3MYECKMX BEIMUYMH B BUAE MPENJIOKEHHBIX Tabiui, ¥ TI'paduKoOB, [esaTh
BBIBOJIBI 1O Pe3yJIbTaTaM MCCIEIOBAHUS;

MIPOBOAUTb KOCBEHHbIE M3MepeHMs] (PU3NUecKuxX BeanuuH (IIOTHOCTb BEIeCTBa KUIKOCTU U
TBEPJIOTO Teja, CWUJIa TPEHUSI CKOJIbKEHMs, MIaBJIeHMe BO3[yXa, BBbITAJKMBAIOIIASI CUIA,
IEeMCTBYIOIIAs Ha MOTPY>KEHHOE B XXKUAKOCTh Te€JIO, KOI(DOUIMEHT MOIE3HOTO JEMCTBUS MTPOCTHIX
MEXaHM3MOB), CJeAys TPEeIJIOKEHHOVW MHCTPYKIMMU: TPU BBIIOJIHEHUM M3MEpPEeHU coOupaThb
9KCIEPMMEHTAIbHYIO YCTAHOBKY M BBIUMCJISITh 3HAUEHME VICKOMOV BEJIMYMHBI;

cobJTIoaTh MpaBuia TEXHUKY 6€30IacHOCTM Py paboTe ¢ 1abopaTOPHbIM 0O0OPYIOBAHNEM;
YKa3bIBaTb IPUHIUIIBI JEMCTBUS TPUOOPOB UM TEXHUUYECKMX YCTPOMCTB: BECHI, TEPMOMETD,
IVMHAMOMETD, COOOIIAIIIMECS COCYIbl, GApOMETp, pblYar, MOABMKHBIN M HEMOABMKHBIN OJIOK,
HaKJIOHHASI TIJIOCKOCTb;

XapaKTepu30BaTh TPUHIUIBI OEMCTBUS M3YUEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha UX oOmnucaHus (B TOM YKCJIe: TMOAIIMITHUKMA, YCTPOMCTBO BOMOIPOBO/A,
TUAPABJIMYECKNII TIPEeCC, MAaHOMETP, BBICOTOMED, IMOPIIHEBOV HACOC, apeoMeTp), MCIIOJb3Ys
3HAHMS O CBOWMCTBax (GOU3MUECKUX SBJEHUMM U HeoOXoaumble GU3MUeCKue 3aKOHbl U
3aKOHOMEPHOCTH;

MPUBOAUTH TPUMeEpPhI (HAXOAUTb MHGPOPMALMIO O MpUMepax) MPAKTUUYECKOTO MCIOJIb30BaHUS
(pusMueckMx 3HaHUIM B ITIOBCEAHEBHOM KU3HU IJI1 oOecrieueHnst 6e30I1acHOCTM IIpy OOpallleHuu C
npubopamMy ¥ TEXHUUYECKMMM YCTPOMCTBAMM, COXPAHEHMSI 3[OpPOBbSI UM COOJIIOJEHUS HOPM
9KOJIOTMYECKOT'O TIOBEIEHMS B OKPYKaIOIIEeN CpeJie;

OCYIIECTBJSITh OTOOP MCTOYHMKOB MHMopManuy B VMHTepHeTe B COOTBETCTBMM C 3aJaHHBIM
MOMCKOBbIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITYTEM CpPaBHEHMSI PA3IUYHBIX
MCTOYHMKOB BBIAEATh MH(POPMAIMIO, KOTOpas SIBJISIETCS IMPOTMBOPEUMBON MJIM MOXKET OBITh
HeIOCTOBEpHO;

UCIOJIb30BaTh TIPM  BBIMOJHEHUM YUeOHbIX 3aJaHuil HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(dusnueckoro copepykaHusi, CIpaBOYHbIE MaTepuasbl, pecypcbl ceTu VIHTepHeT, BJaeTh
MpMEéMaMM KOHCITEKTMPOBAHMSI TEKCTa, MpeoOpa3oBaHMs MHOOpMaNUM M3 OMHON 3HAKOBO
CUCTEMBI B IPYTYIO;
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Cco3maBaTh COOCTBEHHbIE KpaTKyue TMCbMEHHbIE ¥ YCTHbIe COOOIIEeHMs] Ha OCHOBe 2-3
MCTOYHMKOB MH(MOpMaImm Gpusnyeckoro copepskanus, B TOM YKCJIe IMyOJIMUHO Ae/aTh KpaTKue
COOOIIIEHNST O pe3yJjbTaTaX ITPOEKTOB WMJIM YYEeOHBIX WMCCIAENOBAaHMI, TP 3TOM TPaMOTHO
MCIIOJIb30BaTh M3yYEHHBI TMOHSITUMHBIN amapar Kypca GusuKiu, COMPOBOXKIATh BBICTYIIEHUE
Tpe3eHTalen;
TP BBITIOJTHEHMYM YUYE€OHBIX MTPOEKTOB M MCCJIENOBAaHMIA pacpenessiTb 0O6SI3aHHOCTY B TPYIIIE B
COOTBETCTBUM C IIOCTaBJIECHHbIMM 3alayaMy, CJIEIUTb 3a BBIMOJHEHVEM ILJIaHA [eCTBUIA,
ameKBaTHO OIIeHMBATb COOCTBEHHBI BKJA[ B [eSITEJIbHOCTb TPYIIIbl, BbICTPAMBATh
KOMMYHMKATUBHOE B3aMIMOJEMCTBIE, YIUTHIBASI MHEHME OKPYSKAIOIIIMX.

K koHily o6yueHuss B 8 KJjacce npeamMeTHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE JOJIKHbI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIMXCS YMEHWIA:
MCIIOJIb30BaTh IMOHSATHSI: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE NIBVMKEHME aTOMOB M MOJIEKYII,
arperatHble COCTOSIHMSI BeIlleCTBa, KpUCTa/UTMUecKue ¥ amMopdHble Tesia, HACHIIIEHHBI WU
HEHACBIIIEHHbIVI Tap, BJAKHOCTh BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSIST JHEPrus, TeIIOBOM
IOBUTATeIb, 3JIEMEHTApHBIM 3JIEKTPUUECKUI 3apsifi, 3JIEKTpUUYECKOe II0jie, IMPOBOAHUKMA U
IV3JIEKTPUKM, TIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MAarHUTHOE TI0JIE;
pasymMuaTth SIBJIeHUsT (TEIJIOBOE paclMpeHMe U CKaTue, Telionepeaaya, TEIJIOBOE paBHOBECHE,
CMauMBaHMe, KamWUISIPHbIE SIBJIEHUS, MCIIapeHue, KOHIeHCalMs, TUIaBJIeHNe, KPUCTaUIM3aIus
(oTBepHeBaHue), KUIIEHMEe, TeIvlonepeaavya (TEIIONPOBOJHOCTb, KOHBEKIVS, W3JyueHue),
SJIEKTpU3aLMsl TeJjl, B3aMMOIENCTBME 3apsifioB, AEMCTBUSI 3JIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHMe, B3aMMOIECTBYE MAarHUTOB, IEMCTBME MArHUTHOTO IIOJISI Ha MPOBOIHMK C TOKOM,
9JIEKTPOMArHUTHAsE MHAYKIMS) 1O OMMCAHUIO MX XapaKTePHBbIX CBOMCTB ¥ HAa OCHOBE OIIBbITOB,
IEMOHCTPUPYIOIIMX JaHHOe QusmyecKoe SIBJIEHNUE;
pacIio3HaBaTh ITPOSIBJIEHME M3YUEHHbBIX (DU3MUECKUX SIBJIEHUM B OKPYXKAIOIIEM MUpPE, B TOM
yncie Gu3ndyeckue SIBJAeHUs B IMIPUPOJIE: TOBEPXHOCTHOE HATSKEHME Y KalWJIISIPHbIE SIBJIEHUS B
Mpupoje, KPUCTAUIbI B NIpupoje, usnydyenne CosiHila, 3aMep3aHiie BOJOEMOB, MOPCKIE OpuU3bI,
obpa3oBaHMe POChI, TYMaHa, MHesl, CHera, 3JIeKTpUUecKye SIBJIeHMsI B aTMOcdepe, 3JIEKTPUUECTBO
SKMBBIX OpPraHM3MOB, MarHUTHOE Iojie 3eMJiu, npelid IOJI0COB, POIb MAarHUTHOTO TOJS ISt
SKM3HM Ha 3eMJie, TTOJISIPHOE CUSTHME, IPY 9TOM IepeBOIUTh MPAKTUYECKYIO 3aavuy B YUeOHYIO,
BbIZIEJIATh CYIIECTBEHHbIE CBOMCTBA (TTPU3HAKY) GU3NUECKUX SBJIEHMIA;
ONMCHIBAaTh M3Y4YEHHbIE CBOWCTBA TeJ U (QU3NUECKUe SBJAEHUS, WUCIONb3ysl (usmyeckue
BeJIMUMHBI (TEMITEpaTypa, BHYTPEHHSST SHEPTUSI, KOJIMYECTBO TEIUIOTHI, YIe/IbHasl TEMJIOEMKOCTh
BEIlleCTBa, YIeJbHas TeIUIoTa IUIaBJeHMs, yAeJbHas TeIyioTa Iapoobpa3oBaHms, yOeabHas
TEIJIOTa CropaHusl TOIUIMBA, KO3GMMUIIMEHT IIOJIE3HOTO [ENCTBUSI TEIUIOBOM MalllMHBbI,
OTHOCUTEJIbHAs BJIQKHOCTb BO3[yXa, OSJEKTPUYECKMI 3apsy, CWia TOKa, 3JEKTPUYECKoe
HalpsDKeHue, COMPOTUBJIEHME IPOBOJHMKA, Y/IEJbHOE COIMPOTMBIIEHME BellecTBa, pabora u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA), MPY OMMCAHMM MPAaBWIbHO TPAKTOBATb (DU3MUECKUI CMBICT
UCIIOJIb3yEeMbIX BEeJIMUMH, OO03HAUEHUST U eIMHUIIbI GU3NUECKUX BEJIMUYNH, HAXOOUTb (POPMYJIbI,
CBSI3bIBAIOIIME NAHHYIO (PU3NUECKYI0 BEIUUYMHY C JIPYTUMMM BeIMUYMHaAMM, CTPOUTH TI'paduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUMH;
XapaKTepu3oBaTh CBOJVCTBA TeJ, (pu3nUeckue SIBJIEGHUSI M TIPOIIECCHI, MCIOJb3ysI OCHOBHbIE
MOJIOKEHUSI ~ MOJIEKY/ISIDHO--KMHETUYECKOM  TeopuM  CTPOeHUs  BelecTBa,  IPUHLINI
Cynepnosuiium moJsieit (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHeHMs 3apsifa, 3akoH Oma st
yJacTKa 11emnu, 3aKoH [Iskoyisi—-JIeH1ia, 3aKOH COXpaHEeHMs SHEPTUM, TIPU STOM J1aBaTh CJIOBECHYIO
(hbopMyIMpPOBKY 3aKOHA U 3aMMChIBATh €r0 MaTeMaTUUECKOE BhIPasKEHNE;
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OOBSICHATh (M3MUECKMe IMPOIECChl M CBOMCTBA TeJ, B TOM YMCJIE M B KOHTEKCTE CUTYyalui
MPaKTUKO-OPYEHTVPOBAHHOTO XapaKTepa: BbISIBJIATb NMPUUMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTH
00bsiCHeHME U3 1-2 JIOTMUYeCKMX IIIaroB C OMOpoii Ha 1-2 M3y4eHHBbIX CBOMCTBA (U3UUECKUX
SIBJIEHU, (PU3MUUECKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEIL;

peliaTh pacuéTHble 3amauM B 2-3 NECTBUS, MUCIIONb3YSl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLIVE
(dusnyeckme BeIMUMHBI: HA OCHOBE aHa/IM3a YCJIOBUSI 33[auM 3aMMChIBATh KPAaTKOe YCJIOBUE,
BBISIBJISITb HENOCTAaTOK MAHHBIX [JIs1 pellleHus] 3amaun, BbIOMPATh 3aKOHbI U (POPMYJIBI,
HeOOXONMMbIe IS €€ peIleHus], MPOBOAUTh PACYEThl M CpPaBHMBATH IIOJy4YEeHHOE 3HAUYeHMe
(bu3MYeCcKON BeIMUYNHbBI C M3BECTHBIMM JTaHHBIMIU;

pacro3HaBaTh MPO6JEeMbI, KOTOpPble MOXXHO PEIINTh TMpPU TMOMOIIM (HUIMYECKUX METOIOB,
MCIIOJNIb3YSl OIMMCaHMe MCCAeNOBaHMS, BBIAEJSITh IPOBEpsieMOe ITPeAToIOsKeHNe, OlLIeHUBATh
MPaBWIbHOCTD MOPSIAKA MIPOBEIEHNS MCC/IeIOBaHNS, Ie1aTh BbIBOIbI;

MPOBOAUTDH OIBITBI TIO HAOMIOAEHMIO (GU3MUECKUX SIBJAEHMI Wi (GU3NYECKUX CBOMCTB Tel
(KanmMJUISIpHBIE  SIBJIEHMS, 3aBUCUMMOCTb [aBJIeHMSI BO3JyXa OT ero o0bEéMa, TeMIlepaTyphbl,
CKOPOCTM TIpoliecca OCTBIBaHMSI M HarpeBaHMsl MpY U3JIyYeHMM OT I[BeTa M3JTyYaloIlei
(TIorJronIaoNIei) MOBEPXHOCTY, CKOPOCTb MCIIApeHMs] BOIbI OT TeMIEePaTypbl SKUIKOCTU U
IJIOIIAAY €€ TTOBEPXHOCTM, JIEKTPU3AIMs TeJd M B3aMMOIEMCTBME 3JIEKTPUUYECKUX 3apsigoB,
B3aMMOJIE/ICTBME TIOCTOSIHHBIX MAarHuTOB, BU3yaJM3allMsl MarHUTHBIX TIOJI€M TMOCTOSTHHBIX
MarHmMTOB, IE/CTBUSI MarHMTHOTO IOJISI HAa IMPOBOJHMK C TOKOM, CBOVCTBA 3JIEKTPOMAarHmuTa,
CBOMCTBA  9JIGKTPOIBUTATEISI  IMOCTOSTHHOTO  TOKa):  (OpPMYJMpPOBAaTh  IPOBEpSIEMbIe
MIPEeAIIOIOKEeHNsI, COOMpaTh YCTAHOBKY M3 IMPENJIOKEeHHOTO OOOpYHOBaHMSI, OMMCHIBATH XO[I
ombITa ¥ (HOPMYJIMPOBATH BbIBOJIbI;

BBITIOJIHSITh TIPSIMbIEe MI3MEPEHMST TEMITEPATyPbl, OTHOCUTETbHONM BJIAYKHOCTM BO3AYyXa, CUJIbI TOKA,
HaIMpsDKeHUsT C MCIOJb30BaHMEM AaHAJIOTOBBIX IPUMOOPOB M HATUMKOB (U3MUECKUX BEJIMUMH,
CpaBHMBATDb Pe3yJIbTAThl MI3MEPEHUN C YUETOM 3aJaHHO aOCOJTIOTHON MOTPEITHOCTH;

MPOBOJIUTb MCC/IENOBAHME 3aBUCUMOCTM OOHOM (U3UMYECKON BEIMUYMHBI OT JPYyronm C
MCITO/Tb30BAHMEM TIPSIMBIX M3MepeHU! (3aBUCUMOCTb COIPOTUBJIEHUSI TPOBOAHMKA OT €ro
IJTMHBI, TUTIOIIAAY TTOMEPEeYHOTO CEeYeHMUs M YOeIbHOIO CONMPOTUBJIEHMS BellleCTBa IMPOBOIHMKA,
CUJIBI TOKA, MOYIIEro uepe3 IPOBOJHMK, OT HAIpsDKEHMS Ha IPOBOAHMKE, MCC/IeIOBaHME
MOCJIEOBATEeIbHOTO M TMapaUleJIbHOTO  COeAVHEHWI  MPOBOJHMKOB):  IUIAHMPOBATHb
MccaenoBaHe, COOMPATh YCTAHOBKY M BBITIOJIHATD M3MEPEHMS, CJIeysl MPeaJIosKeEHHOMY IIIaHy,
(bukcuMpoBaTh pe3yJsbTAaThl IMOJTYUYEHHOM 3aBUCMMOCTM B BuIe Tabsmi, M TrpadukoB, OenaThb
BBIBO/IBI 10 pe3yJIbTaTaM MCCIeIOBaAHMS;

MIPOBOJIUTb KOCBEHHbIE M3MepeHMs GU3NYECKUX BeJIMUMH (yIelIbHasl TEIVIOEMKOCTb BEIECTBa,
COMPOTUBJIEHME TPOBOAHMKA, paboTa ¥ MOIIHOCTb 3JIEKTPUUECKOrO TOKAa): IUIAHMPOBATb
M3MepeHusi, COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CAeAys MPeaJIOsKeHHON MHCTPYKLNM, U
BBIUMCJISITh 3HAUEHME BeJIMUMHBI;

cobJIIoAaTh MpaBuIa TEXHUKY 6€30MacHOCTM MpK paboTe ¢ JJabopaTOPHbIM 060PYIOBaHMEM;
XapaKTepu3oBaTh TMPUHIUIIBI EMCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPONCTB C
OIOpo¥i Ha MX omMcaHusl (B TOM YMC/Ie: CUCTEMa OTOIUIEHUS IOMOB, T'MT'POMETp, IapoBas
TypOuHa, amIlepMeTp, BOJIbTMETD, CUETUMK 3JIEKTPUYECKON SHEPIUM, 3JIEKTPOOCBETUTEJIbHbBIE
MpMOOpPbI, HarpeBaTesbHbIE 3JIEKTPONPUOOPBI (TIPUMEpPBI), 3JIEKTPUUYECKUEe TpefoXpaHuTeu,
3JIEKTPOMAarHuT, 3JEKTPOABUTATe/Ib IMOCTOSIHHOI'O TOKa), MCIIOJb3ysl 3HAHMS O CBOMCTBAX
(busnyeckux sIBJIEHUN U HEOOXOaMMbIe GU3NUECKIe 3aKOHOMEPHOCTMH;
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pacIio3HaBaTh IMPOCTbIE TEXHUYECKME YCTPOMCTBA M M3MepUTebHbIe IPUOOPHI IO CXeMaM U
CXeMaTMYHbIM pPUCYHKaM (KMAKOCTHBI/I TEepMOMETp, TEepMOC, TICMXPOMETpP, TUIPOMETD,
IBUTATeIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABJISITb CXEMbI 3JIEKTPUUECKUX
LIerell C MOCJ/IeJOBAaTe/IbHBIM ¥ TapaUleJIbHbIM COeQVMHEHMEM 3JIEMEHTOB, pas3jinyasi yCJIOBHbIE
0003HaUEHMSI 3JIEMEHTOB 3JIEKTPUYECKUX LIeTIeN;
MIPUBOINUTh MPUMEpPbl (HAXOOUTh MHGOPMALMIO O IpMMepax) MPaKTUUECKOTO MCIIOIb30BaHMS
(pusMueckMx 3HaHUI B ITIOBCEAHEBHOM KU3HU IJI1 obecreueHns: 6e30I1acHOCTM Py OOpallleHun C
npubopamMM ¥ TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMSI 3HOPOBbSI UM COOJIIOAEHUS HOPM
9KOJIOTMYECKOT'0 TIOBeIeHMsI B OKPY’KaIOIIel cpeie;
OCVIIIECTBJISITh TOMCK MHMOpMaIuy (GU3NIYECKoro conepskaHusi B VIHTepHeTe, Ha OCHOBe
MMEIOIIMXCS 3HAHUM U TYTEM CpaBHEHMS] AOTOJHUTEIbHBIX VCTOYHMKOB  BbIJEJSITH
mHbOpMaIio, KOTOPast SIBJIIETCS] TPOTUBOPEUMBOI WJIM MOKET ObITh HEIOCTOBEPHOIA;
MCIIOJIb30BaTh TIIPM BBIMOJHEHUNM YYeOHbIX 3aJaHUli HAyYHO--TIOMYJIIPHYIO JIUTEPATYypy
(usnueckoro comepskaHus, CIpaBOYHbIE MaTrepuasbl, pecypchl ceTu LVIHTepHer, BiameTh
MpMéMaMy KOHCIIEKTMPOBAaHMSI TeKCTa, IMpeoOpas3oBaHus uHOpManyM M3 OFHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHbIE MMCbMEHHbIE U KpaTKMe YCTHbIE COOOIIeHus, 00001Iast nHbOpMaINIo
13 HECKOJIbKMX VICTOUHMKOB (DM3MUECKOTO COAEepsKaHMsl, B TOM YMC/e MyOJMYHO IPeaCcTaB/IsiTh
pe3yJabTaThl IPOEKTHOM WIM MCCIeIOBaTeIbCKOM [IeSTeIbHOCTM, IIPM ISTOM I'PaMOTHO
MCITOJIb30BaTh M3YYEHHbBIN MMOHSITUMHBIN ammapar Kypca Gu3MKy, COMPOBOKIATb BBICTYILJIEHME
Tpe3eHTalen;
MIpY BBIMIOJIHEHMM YYeOHBIX IPOEKTOB M MCC/IeIOBaHMI (U3MUECKUX IPOIEeCCOB pacIpenessaTh
00$13aHHOCTY B I'PYIIIE B COOTBETCTBUM C ITOCTaBJIEHHbIMM 3aJauaMM, CJIeAUTD 3a BbIITOJTHEHEM
IUIaHa [OeWCTBUI UM KOPPEeKTUPOBAThb €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJal B
IeSITeJIbHOCTb  T'PYIIbI, BbICTPaMBaTh KOMMYHMKATMBHOE  B3aMMOIENCTBME, ITPOSIBIISIS
TOTOBHOCTD paspeliaTb KOH(IUKTHI.

K koniry obyuenus B 9 Kjacce npeaMeTHbIe pe3ysbTaThl Ha 6a30BOM yPOBHE IOJIKHbI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIMXCS YMEHWIA:
MCITOJIb30BATh MOHATHS: CUCTEMAa OTCUYETA, MaTepyuaabHas TOYKA, TPAEKTOPHS, OTHOCUTEbHOCTD
MeXaHNYeCKoro IBVDKEHUS, nedopmariys (ympyrasi, TIacTuyeckast), TpeHue,
LIEHTPOCTPEMUTEIbHOE YCKOPEeHMe, HeBEeCOMOCTb U Ieperpysku, LIEHTP TSKeCTH, abCOJIIOTHO
TBEPJIOE TEJIO, LIEHTP TSKECTU TBEPIOTO Tejla, paBHOBECKE, MeXaHMYeCKMe KOjieGaHusl 1 BOJTHBI,
3BYK, MH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMArHMTHbIE BOJIHBI, IITKJIa 3JIEKTPOMAarHUTHBIX BOJIH,
cBeT, 6JM30PYKOCTh ¥ JaJbHO30PKOCTh, CIIEKTPhI MCITYCKaHMs ¥ IOIJIOIIEeHNs, albda-, 6eTa- u
raMMa-u3jy4eHusl, U30TOIIbl, SiIepHasi SHEPreTnKa;
pasymMuath  siBJeHMsT (paBHOMEPHOE ¥  HEpaBHOMEpPHOE TIPSIMOJIMHENHOE [IBUSKEHME,
PaBHOYCKOPEHHOe TMPSIMOJIMHENHOE [ABISKEHNE, CBOOOJHOE TIaJieHNe TeJ, paBHOMEpPHOe
IBVDKEHME TI0 OKPY’KHOCTM, B3aMMOJENCTBME TeJl, peaKTUBHOe MABMKeHMe, KoyiebaTesbHOe
IBIDKeHMe (3aTyxalolye ¥ BbIHY)XXAEHHble KojiebaHus), pe30HaHC, BOJIHOBOE [BUsKEHME,
OTpakeHue 3BYyKa, IPSIMOJMHEITHOEe paclpOCTpaHeHue, OTpakeHue U IIpejIOMJIeHMe CBeTa,
MOJTHOE BHYTpPEHHee OTpaskeHMe CBeTa, pasjiokeHue Oeyloro CBeTa B CIEKTP U CJIOKEeHUe
CIEeKTPaIbHBIX IIBETOB, OMUCIEPCUS] CBeTa, eCTeCTBEHHasl pagyOaKTUBHOCTb, BO3HUKHOBEHME
JIMHEeNYATOro CIIeKTpa M3JIyuyeHMs) 1O OIMMCAHMUIO UX XapaKTepHbIX CBOMCTB UM Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (pu3NIecKoe SIBJIeHNE;
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pacro3HaBaTh MPOSIBJIEHME U3YUYEHHBIX (DU3MYECKMUX SIBJIEHMM B OKPYXKAMOIIEM Mupe (B TOM
yycie Gusndeckue SIBJIEHMS B MPUPOAE: TMPWIMBBI M OTJIMBBI, ABMKeHMe TiaHeT CoHeYHOMU
CUCTEMbBI, DPEaKTMBHOE [BIJKEHME JKMBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KMBOTHBIMMU,
3eMJIeTpsICeHMEe, CeICMMYecKue BOJIHBI, IIyHaMM, 3XO, I[BeTa TeJ, OINTHUYECKHUE SIBJIEHUS B
npupoge, OMosorMueckoe MAEeNCTBME BUIMMOIO, Y/IbTPA(GMOJIETOBOTO ¥ PEHTTeHOBCKOTO
U3JIy4YeHU!, eCTeCTBEHHBbI paguMoaKTMBHBIA (OH, KOCMMUECKMe JIy4YM, paguoaKTMBHOE
U3JIydeHre TPUPOIHbIX MUHEPAJIOB, [EMCTBME PaAMOAKTUMBHBIX WM3JIYyYEeHUII Ha OpraHusM
YyeJIoBeKa), MPY 9TOM MEePEeBOAUTD MPAKTUUECKYIO 3a[]auy B yUeOHYIO, BbIIESITh CYIIeCTBEHHbIE
cBOMCTBA (TIPU3HAKY) PU3NUECKUX SIBJIEHUIA;

ONMCHIBATh M3Y4YEHHbIE CBOWCTBA TeJ U (QuU3NUECKue SBJAEHWUS, WUCIONb3ysl (usmyeckue
BeJIMUMHBI (CPeIHsSIT ¥ MTHOBEHHAsI CKOPOCTb TeJia Py HEPaBHOMEPHOM JIBVKEHUM, YCKOPEHMe,
repeMellieHne, IyTb, YIJIOBasi CKOPOCTb, CWiIa TpPEeHWs], CWJa YIIPYroCTH, CWIa TSISKECTH,
YCKOpeHMre CBOOOTHOIO TajeHMsl, BeC TeJia, MMITYJIbC Tejla, MMITYJIbC CUJIbI, MeXaHuJecKas
paboTa M MOIIHOCTb, MOTEHIMaJbHAsl 3HEPrusl Teja, MOJHATOrO Haj, MOBEPXHOCTHIO 3eMJIN,
MOTEHIMabHAsl SHEPTUSl CKATOV MPYKMHBI, KMHETMUYeCKass SHEeprus, TOJIHAs MeXaHMYecKast
SHEeprus, Mepuof M YacToTa KojiebaHui, IJIMHA BOJIHBI, 'POMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTb CBeTa, TOKa3aTejib IPeJIOMJIEHUSI Cpelbl), Py OMMCAHUM IPaBMJIBHO TPAKTOBAThb
(u3MYeCcKMii CMbICT MCIIOJIb3YEMbBIX BEJIMUMH, 0O03HAUEHMS Y eAVHUIIbI (PU3NUECKNX BEJIMUMH,
HaxoIUTb (OPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3MUECKYIO BEIMUYMHY C APYTMMU BeJIMUMHAMMU,
CTPOUTD I'PaduKM U3YUEHHBIX 3aBUCUMOCTEN (HM3UMUECKUX BEINYUNH;

XapaKTepu3oBaThb CBOMCTBA Tes, (uU3NYECKUe SBJIEHUS U IIPOLIECCHI, MCIIOb3ysl 3aKOH
COXpaHEHUsSI SHEPTUM, 3aKOH BCEMMPHOTO TATOTEHMS, MIPUHIMUI CYTEePIO3ULMN CUJI, TIPUHIUIT
oTHocuTesnbHOCTM ['aymtes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS WMMITYJIbCA, 3aKOHbI
OTpaykeHMsI M TIPEJIOMJIEHUSI CBEeTa, 3aKOHbI COXPaHEHMs 3apsifOBOrO M MaCCOBOT'O YMCENT TPU
SIIEPHBbIX peakIusIx, Py 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIMChIBATh €ro
MaTeMaTnYeCcKoe BbIpakeHue;

OOBSICHATh (M3MUECKME IMPOIECChl M CBOMCTBA TeJ, B TOM YMCJIE M B KOHTEKCTE CUTYyalui
MPaKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BBISIBJISITh MPUUMHHO--CIECTBEHHbIE CBSI3Y, CTPOUTH
00BsICHEHME U3 2-3 JIOTMYECKMX IIIarOB C OIMOPO Ha 2-3 M3yYEeHHBIX CBOMCTBA (U3UUECKUX
SIBJIEHUM, GU3MUECKUX 3aKOHOB WJI 3aKOHOMEPHOCTE;

pelaTh pacuyeTHbIe 3afauy (OMMPAIOIIMECS Ha CUCTEMY U3 2-3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHbI
u GopMyJibl, CBSI3bIBatoOIMe (GU3NUYECKNEe BeJMUMHBI: HAa OCHOBE aHaIM3a YCJIOBMS 3amaun
3alMChIBATh KPATKOE YCJIOBME, BBISIB/ISITb HEMOCTAIOIIME MM M3ObITOYHbIE JaHHbIE, BHIOMPATD
3aKOHbI ¥ (OPMYJIbl, HEOOXOAVMbBIE [JI peIleHus], MPOBOAUTb PACUYEThl U OlIEHMBATh
PeTMCTUYHOCTD MOJTYYEHHOTO 3HAaUeHMsT (DMU3MUECKON BEJIMUMHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pEIIUTb MPU TMOMOIIM (PU3NYECKUX METOOB,
UCIIOJIb3YSl OIMCaHMe MCCAeNOBaHMS, BBIAEJSITh IPOBEpSEMOe IIPeATioIOsKeHNe, OILEeHUBATh
MPaBUILHOCTh TIOPSIKA TPOBENEHUSI MCCAeNOBaHMS, [ejaTh BbIBOAbI, MHTEPIPETUPOBATH
pe3yyIbTaThl HAGIIOIEHMIA Y OIIbITOB;

MPOBOAMUTDL OIBITHI TIO HAOMIOAEHMIO (U3UUECKUX SIBJIEHMI Wi (GU3MYECKUX CBOWCTB TeJl
(u3yueHme BTOpoOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHMS SHEPruM, 3aBUCUMOCTb Iepuojaa
KOJIe6aHUI MPYKMHHOTO MasiTHMKA OT MacChl Tpy3a U SKECTKOCTY MPYKMHbI ¥ HE3aBUCUMOCTb OT
aMILUTMTYIbl MaJIbIX KOJIEOaHMI, IPSIMOJIMHETHOe pacIpoCTpaHeHMe CBeTa, pas3jIoyKeHue 6Gejioro
CBeTa B CITEKTp, U3yUYeHMEe CBOVCTB M300paskeHMsT B TJIOCKOM 3epKajie U CBOVICTB M300paskeHMsT
rpeaMeTa B cOOMparoleii JInH3e, HabJIoIeHe CIUIONIHBIX Y JIMHEMYAThIX CIIEKTPOB M3JTYUEHMs]):
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CaMOCTOSITE€JIbBHO COOMpaTh YCTAHOBKY M3 M3OBITOYHOTO Habopa 00OpYIOBaHMS, OMMCHIBATD XO[I
OIIbITA M €ro pe3yJbTaThbl, POPMYJIMPOBATH BbIBOIHI;

MPOBOAUTL MPU HEOOXOOMMOCTM CEPUIO IIPSMBIX M3MEpPEHUM, OIpeness CpelHee 3HaveHMe
u3MepsieMoil BesIMuMHbI ((DOKYCHOe pacCTOsSIHME COOMpAIOIeN JIMH3bI), 0OOCHOBBIBATH BBHIOOD
criocoba u3MepeHust (M3MepUTeIbHOro Ipubopa);

MPOBOAUTb MCC/IEIOBaHMEe 3aBUCUMMOCTEN (U3MUYECKUX BEIUUMH C MCIIOJIb30BaHMEM IIPSIMbIX
M3MepeHui1 (3aBUCMMOCTb MYTU OT BPEMEHM MpPYU PaBHOYCKOPEHHOM [BMKeHUM 06e3 HadyaJTbHOMI
CKOpOCTH, Tepuoa KosiebaHui MaTeMaTUMUYeCKOTO MasiTHUKA OT JJIMHbI HUTY, 3aBUCUMOCTU yTJIa
OTpakeHMsi CBeTa OT yIJIa MaJeHus ¥ yrja IpeJoMJIeHMs OT yIyia THafeHus): IJIaHMPOBaTh
MCCJIeIOBaHNe, CaMOCTOSITeJIbHO COOMpaTh YCTAHOBKY, (PMKCUMPOBAThb Pe3yJIbTaThl MOJYyYEHHOMN
3aBUCUMOCTM (U3MUECKUX BeJIUYMH B Buae Tabyui, ¥ rpadMKOB, [ejaTh BBIBOIbI IO
pe3yJbTaTam MCCaeAOBaHMS;

MPOBOAUTb KOCBEHHbIE M3MePeHMsT GU3NUEeCKUX BeINUYNH (CPeIHSISI CKOPOCTb M YCKOpeHue Tesia
IpY PaBHOYCKOPEHHOM [BMKE€HMM, YCKOpEHMe CBOOOMHOrO MafeHMs, >KECTKOCTb IPYKMHBI,
KO3(QULIMEHT TpeHus CKOJIbXKeHMs, MeXaHudyeckas paboTa ¥ MOIIHOCTb, YaCTOTa M IEPUO[I
KOJIeOaHMI MaTeMaTMUEeCKOTO ¥ TPYKMHHOTO MAasITHMKOB, OINTHYECKas Cwia COOMparolei
JIVH3bI, PaJMOAKTMBHBIM (OH): IUIAaHMPOBAThb WM3MepeHusl, CoOOMpaTh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY U BBITIOJIHSTH M3MEpeHMsl, CAeaysl PeaJIosKeHHOM MHCTPYKLMY, BBIUMC/ISITh 3HAUEHNE
BeJIMUMHBI M aHAJIM3UPOBATh IIOJyYEHHbIE pe3yJbTaTbl C YYETOM 3aJaHHOM ITOTPELIHOCTU
M3MEepEeHNIs;

cobJrIoaTh MpaBwuia TEXHUKY 6€30MacHOCTM TPy paboTe ¢ 1abopaTOPHbIM 0O0PYIOBAHNEM;
pasiMyaTh OCHOBHBIE IIPU3HAKM WM3YUYEHHBIX (PU3NMYECKUX MOesiei: MaTepuaybHasi TOUKa,
aBGCOJTIOTHO TBEPIOE TeJIO, TOUEUHBIN MCTOUYHMK CBETa, JIy4, TOHKAas JIMH3a, IJIaHeTapHasi MOJesIb
aTroMa, HyKJIOHHast MOZIe/Tb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIIBI JECTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C
OTMOpONM Ha UX omucaHus (B TOM YMCJIe: CIOUAOMETD, HATUMKU IIOJIOKEHWUS, PACCTOSIHUS U
YCKOpeHMs, pakeTra, 3XOJIOT, OUKM, IepucKol, ¢oToamnmnapar, ONTUYECKUEe CBETOBOIBI,
CIIEKTPOCKOII, TO3MMeTp, Kamepa BuiabcoHa), MCIOMb3ys 3HAHMS O CBOMCTBAX (PU3NMUECKUX
SIBJIGHUIT ¥ HeoOXoAuMble pU3UIecKye 3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXeMbl M CXEeMaTUUHble PUCYHKM M3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
M3MEpPUTEJIbHBIX IIPMOOPOB M  TEXHOJOTMYECKMX IPOIEeCCOB IpU pelleHur YyuyeOGHO--
MPaKTUUYECKUX 3aa4, ONTUUYECKME CXEMbI IJIS ITIOCTPOEHMST U300paskeHii B IIJIOCKOM 3epKajie U
CcobBMpalollIeil JIMH3E;

MIPUBOINUThL NPUMEpPbI (HAXOOUTh MHGOPMALMIO O IIpMMepax) MPaKTUUECKOTO MCIIOIb30BaHMs
(pusMueckMx 3HaHUIM B ITIOBCEAHEBHOM KU3HU IJI1 oOecrieueHnst 6e30I1acHOCTM IIpy OOpallleHuu C
npubopamMu ¥ TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHMSI 3HOPOBbSI UM COOJIIOAEHUS HOPM
9KOJIOTMYECKOT'O TIOBEIEHMS B OKPY’KAIOIIIEN Cpeie;

OCYIIECTBJIITh MOMCK MH(pOpManuu (pu3nyeckoro cogepskaHus B VIHTepHeTe, caMOCTOSTEIbHO
opmynMpysl IMOMCKOBBINM 3alPOC, HAXOAUTh MYTU ONpedeeHNsI TOCTOBEPHOCTYU ITOTYUEHHONM
uHbOpMaIMK Ha OCHOBE MMEIOIINXCS 3HAHMUH U JOIOJHUTEIbHBIX UCTOUHUKOB;

MCIIOJIb30BaTh TIPM BBIMOJHEHUM YYEeOHBIX 3aJaHUli HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(pusmueckoro copepskaHusi, CIPaBOYHbIE MaTepuajbl, pecypcbl cetu VIHTepHeT, BJaAeThb
MpUEMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeobOpasoBaHus MHAGOpMAIMM M3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;
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co3maBaTh COOCTBEHHbIE MMUCbMEHHbIE ¥ YCTHbIe COOOIIEHMS Ha OCHOBe WuHbopmaimm wus
HECKOJIbKMX VCTOYHMKOB (HU3NYECKOTO COAEPsKaHMsl, MyOJMYHO MPENCTaB/IATh Pe3yIbTaThl
MPOEKTHON WM MCC/IeIOBATEIbCKON HEeATEeIbHOCTY, IpU 3TOM TI'PaMOTHO MCIIOJIb30BaTh
M3YYEHHBIN MMOHSITUMHBIN arapaT U3y4yaeMoro pasiesia GU3MKM U COMTPOBOKAATH BbICTYIIEHNME
TIpe3eHTalMel C y4ETOM OCOOEHHOCTEN ayIUTOPUM CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBanue pasjaejioB U TeM K I (uudpossie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPY:KAKIIETr0 MUpa
i bu6mmoreka [IOK
11 Pu3HKa - HayKa o mpupose 2 0 0 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
12 PH3HHECKHE BEIIHHHbI 2 0 0 https://m.edso00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBEICHUS] O CTPOEHHH BellleCTBa
bu6nmoreka [JOK
1 1
2.1 Crpoenne pemectsa 0 https://m.edso00.ru/7f416194
29 JIBM>XKeHuEe U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. 2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBukeHre U B3aUMOIeiCTBHE TeJl
bu6nmoreka [JOK
31 Mexanraeckoe ABIKEHAC 3 0 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 0 1 https://m.edsoo.ru/7fA16194
bu6mmorexa [IOK
: . 14 1 2
3.3 Cuna. Buer https://m.edso00.ru/7f416194
Utoro no pazneny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 Hasnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuKoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe aBicHHe 6 . https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasueny 21
Pa3pnen 5. PaGoTra m MOIHOCTB. JHeprus
bu6mmoreka [IOK
51 Pabora n momHocTS 3 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanu3mb! > ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexareckas SHEpris 4 0 https://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ HpOrpAMMES Beero KoﬁnTponLHHe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesl
Pa3pen 1. TensioBbIe siBJICHUS
. bubmuoreka [JOK
11 CTpoenne u CBOHCTBA BeIeCTB ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosbie nporecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 [TOoCTOSIHHBII AIIEKTPHYCCKHI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MarnutTHbe sBcHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 ONeKTPOMArHHTHAT HHAYKLWS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145

27


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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ HpOrpAMMES Beero KoﬁnTponLHHe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIKCaHM https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
: 20 1
1.2 Bsaumonercraue Ten 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
10 0
13 3aioubt coxpaneHus 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszeny 40
Pa3nen 2. Mexanndeckue Koj1e0aHus M BOJIHBI
bu6mmoreka [IOK
7
2.1 Mexanuteckue koneOanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
: ) 8 1
2.2 Mexanmieckne BOMHEL. 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DieKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' AJEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
bubmuoreka [JOK
2
4.1 3aKOHBI paCIIpOCTPAHEHUs CBETA 6 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3b! U onTUYECKUE TPUOOPHI 6 0 3 https://m.edsoo.ru/7f41a4aé
4.3 Pazsoxenue 6e10ro cBeTa B CIIEKTP 3 0 2 bubmioreka LIOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1 HcmyckaHue U MOTJIONICHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 Eggfﬁg&ﬁ)gﬁﬁ f41ada6
5.3 SnepHble peakuu 7 1 nggmfﬁgﬁﬁmmm
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuorexa [IOK
Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., UBanos A.U., U3natenbctBo «lIpocBemennes
» ®usuka, 8 knacce/ [lepeimkun .M., UBanoB A.U. «3narensctBo «IIpocBemieHue»
» dusuka, 9 xnacc/ [eperimkun .M., I'ythuk E.M., UBanoB A.I., [lerpoBa M.A.,
«M3narenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. IMepeprmkua A.B., I'ytHuk E.M. ®usuka. 7 xiacc. - M.: Ipoda, 2020 2. JTykammk B.W.
C6opHuk 3amau no ¢pusuke. 7-9 kiaccol. - M.; IIpocsemienne, 2021 3. [IpumepHbie
MIPOrpaMMbI IO YueOHbIM MpeaMeram. @usuka. 7 - 9 kiaccel: mpoekT. — M.: [IpocBelieHne,
2022 4. Bonkos B.A. YHuBepcaabHble TOypPOYHbIe pa3paboTKy 1o dbusuke: 7 Kjaacc. — 3 —e
u3gI.. mepepab6or. u gom. - M.: BAKO, 2022 5. I'pomuesa O./. KoHTpoJjibHbIe 1
CaMoOCTOsITe/IbHbIe PA6OTHI 1O u3mMKe 7 Kiaacc: K yuebunky A.B. INepsbiiiknna. @usmuka.
Txiacc. -M.: UspatenbctBo «Dk3amen» 2020. 6. Peanusanmst 06pa3oBaTe/bHbIX IIPOrpaMM
€CTeCTBEHHOHAYYHOM M TeXHOJIOTMYECKOM HAIPaBJIEHHOCTEN 10 (GM3MKe C MCIOIb30BaHNEM
obopynoBanus nentpa « TOUKA POCTA»7-11 xkmaccbl/MyHUCTEPCTBO IIPOCBEIIEHNS
Poccuiickoin ®@enepanun/,2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

B kauecTBe 3/1eKTPOHHBIX (1IM(PPOBBIX) 0O6PA30BATEIBHBIX PECYPCOB UCIIOIb3YIOTCS
matepuasbl u3 GI'C «Mos 111KoMa» U MepeyvHsi, yTBeP>KIeHHOTO MPUKa30oM
Munnpocsertiennst Poccun ot 02.08.2022 Ne 653
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