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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENLHON IMPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPAaMOTHOCTH OOY4YalOIIMXCS U OPraHU3alMI0 HU3YYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAEpPNKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3YIOIIKUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuYHYI0 KapTUHY MHUDA,
IpEeNoCTaBsieT HauboJiee SCHble O0pa3lbl MNPUMEHEHHS HAYyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
WHTEepeca K HayKe Y 00y4Jaronnxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OIICHUBATh ¥ TIOHUMAaTh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;

SIHTEPIPETUPOBATH JAHHBIC M HCIIOIH30BaTh HAYYHBIE I0Ka3aTeIhCTBA
JUTS TIOJTy9€HUS BEIBOJIOB.

[lenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OILIEro o0pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust ydeOHoOro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPAaMMBI, YTBEPKIAEHHOW peElIeHUuEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenust pu3snKu:
eIIpHOOpETEHNE HHTEpeca W CTPEMJICHHS OOydJalomuXcss K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];
®pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE TMO3HAHWS W (POopMUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
¢ hopMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3yueHUs OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
e popMupoBaHME NPEACTABICHUNA O POJU (PUBMKH IS Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;
epa3BUTHE  MpPEACTABICHU O  BO3MOXHBIX  cepax  Oynymieit
npo¢eCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.
JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:
eripuoOpeTeHne 3HAHMM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX
eIPUOOPETEHNE YMEHUM OMUCHIBATH U OOBSICHATH (PUBHYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;
®OCBOCHHE METOJIOB pEHICHUS TNPOCTEHIIUX  pacy€THBIX 3a1ad  C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;
epa3BUTHE YMCHHU HAOIOMAaTh MPUPOIHBIC SIBJICHUS W BBHITIOJHATH OIBITHI,
JabopatopHble pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;
e0CBOCHHE TMPUEMOB pabOThl ¢ HMHpOpMaIMend (PU3NUECKOTO COJCp KaHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HKU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;
®3HAKOMCTBO cO c(epamu nmpodecCHoHATBHOMN IeITSIHPHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.
Ha u3ydenue ¢usuku (6a30BBIM YpOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTENb JelaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO rOCyJapCTBEHHOTO IK3aMeHa o dusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, DSJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOphl U NPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepenue pacCTOsIHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne TtemmepaTypbl NMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccieqoBaHMs MO NMPOBEPKE TMIIOTE3bI: NAIbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

ok owhPE

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysum.
3. HaGmonenue  siBlNeHUN,  OOBSCHSIOMIMXCS  NPUTSHKCHHEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka jJuameTpa aromMa METOAOM PsOoB (C  KCIOJB30BAaHUEM

dboTorpadwuii).

2. OTPBITHI IO HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoieicTBue Tell Kak NpHYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMO.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa 10
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OmnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra3oB.

ok wnE



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl >KUJIKOCTH OT TIyOMHBI. ['mMapocraThyeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH

OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpenencHue  BBITAJKWBAIONIEH  CHJIBI, JICWCTBYIOIIEH Ha  TeO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o0k whE
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycioBUN paBHOBECHS phlyara.

3. Uzmepenue KIIJl HakTOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJIHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcarus. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBUKCHHUS.



Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnroieHnue TenioBoro paciuiupeHus Ted.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

. HarpeBanue nipu coBepiieHN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11.HabmnroneHue KUmneHusl.

12.HabmroeHe MOCTOSHCTBA TEMITepaTyphI MPH TITABICHHH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopnvie pabomul u onvimaol.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OTBITHI 1O BEIPAIIMBAHUIO KPUCTAUIOB ITOBAPESHHOM COJIM WITH caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPIBIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3AyXa B OaJTOHE MITIPHUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro

00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA YKUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenne wu3MeHEHWs BHYTPEHHEW OHEPruM Tejla B Pe3ysbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA TMPU CMEMIMBAHUU XOJOTHON H

ropst4er BOJIBL.

9. Ompenenenrie KONMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJIOM  TIpH

TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

10.Onpenenenre yaeabHON TEIIOEMKOCTH BEILIECTBA.

11.UccnenoBanue mpoiiecca UCapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.

13.0Omnpenenenre yaeabHON TETUIOTHI IUIABJICHUS JIbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnosst. Ilpunimn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MaruuTHOe nojie 3eMJIi U €ro 3Ha4YeHue JJIs )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poJia JIEKTPUUECKUX 3aps/I0OB U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenvupoBaHue CHUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOYHUKY TOCTOSIHHOTO TOKA.

. JIeCTBUSA 3IEKTPUUECKOrO TOKA.

10 DJIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBIit paspsia.

12.M3MepeHne CHIIbl TOKa aMIIEPMETPOM.

13.MI3Mepenue 31eKTPUIECKOro HaMpsKEHHsI BOJIbTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHH.

15.B3auMoieiicTBHE OCTOSSHHBIX MarHUTOB.

16.MozennpoBaHue HEBO3MOKHOCTH pa3JIEIeHUs [TOJIFOCOB MAarHUTA.
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17.MonenupoBaHHe MAarHUTHBIX MTOJIEH MOCTOSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MaruuTHOE T0JIe TOKA. DJIEKTPOMATrHHT.

20.[IelicTBE€ MATHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM.

21.2neKkTpoaBUraTelb MOCTOSSHHOTO TOKA.

22.UccnenoBanue SIBICHUS ICKTPOMATHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTb HAMpAaBIECHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUSI.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OnpITel WO HAONIOACHWIO DJIEKTPU3AIMH TeJl WHAYKIHEH W TpHU

COIPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U

JIARJICKTPUKHU.

COopka 1 npoBepka pabOThI IEKTPUUECKOM 1IEMU NOCTOSHHOTO TOKA.

W3mepenre U peryaupoBaHue CUIIbI TOKA.

N3mepenune u peryanpoBaHnue HAMPSHKEHUS.

HccnenoBanyue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OmbITHI, JIEMOHCTPHUPYIOIIIHEC 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJM IONEPEUHOTO
CCUCHHS U MaTepuara.

8. IlpoBepka mnpaBwiia CIOXKEHUS HAMNPSOKEHUM TPH  TMOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia UIsi CHJIBI TOKa MPH TapauieIbHOM COEIUHEHUHU
PE3UCTOPOB.

10.Omnpenenenre pabOThI SAESKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.0mnpenenieHre MOIIHOCTU  DJIEKTPUYECKOTO TOKA, BBIAEISAEMON Ha
pe3ucrope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Ompenenenune KI1J[ nHarpeBaTens.

14.ViccnenoBaHre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.

no
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15.3yyeHue MarHMTHOIO TOJISI TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX
O00BEIMHEHUU U Pa3JICICHUU.
16.VccnenoBanue AeMCTBHS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHUJIbI TOKA W HAmNpaBJiCHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHsS M HaIpaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CKATOU NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGmrogeHne MEXaHUYECKOrO JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHEHHE TyTeW W TPACKTOPHM IBMIKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIHFHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUYKEHUS.
HccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMUeCKUX SIBICHHUM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

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

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.I1lepenaua ummnynbca npy B3aUMOJCHCTBUM TE.
11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.
12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHne MEXaHUYECKOM SHEPTUN IPU CBOOOJHOM NaJCHUU.

16.CoxpaHeHre MEXaHUYeCKOW SHEPTUH TPU JBMIKEHUU Teja Mo JeHCTBUEM

MPY’KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

oo

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

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 uiieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10.Onpenenenne pabOTBHl CHJIBI YINPYrocTH TMpH TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS] YHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHa. OTpaxenue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenne koneOGaHWl Ten MOJ JEWCTBHEM CHUJbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnpocTpanenue npoAoiabHbIX U MONEPEYHbIX BOJIH (HAa MOJEIHN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHUi MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. UccnenoBaHue 3aBUCUMOCTH NIEPUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TMepuoja  KoJeOaHwit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  (CBolcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Monenb riasa.

11.Pa3nokeHue O€I0ro CBETa B CIEKTD.

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

Jlabopamopuvie pabomel u onvimel.

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

2. W3zydeHue xapakTepUCTUK H300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

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

5. Ompenenenrie POKYCHOrO pacCTOSTHUS M ONTHYECKOW CHJIbI COOMPAOIIEH
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrekTpbl pa3IMyYHbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPrUM YaCTUIBI 110 TOPMO3HOMY
nytH (1o doTorpadusim).

3. U3mepenue pagnoakTBHOTO (poHa.
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IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3UKH, a TakkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHKCHHUE MPEAMETHBIX H
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAay4YHasi I'PaMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIIEIOBaHMUS



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

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢uznyeckue BICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIBb30BAHUS PA3JIUYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocss OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOoOJieM, CBSI3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSITUE ICTETUUECKUX KaueCTB (PM3MYECKOW HAYKHU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUIIECH COCTABIISIIOLIEH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBLHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUI OE30MAaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHu, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YacTHE€ B PEIICHUHM MPaKTUYECKUX 3aJ]ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



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

® — MHTEpEC K MPaKTUICCKOMY U3YUEHUIO ITpodeCcCUii, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® — OpHUCHTAlMS HA MPUMEHEHHUE (PU3NUECKUX 3HAHMM JJIsi pElIeHUsl 3a/ad B
0o0JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

® — OCO3HaHME IIOOAJBLHOIO XapaKTepa SKOJIOTMYECKUX MpOoOJIeM M MyTed X
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

® — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBHINIOJIHEHUU HUCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

® — T[IOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH 4YEpe3 IPAKTUUECKYIO
JIeSITCIILHOCTD;

e — OTpPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — oco3HaHME Ae(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

¢ — [UIAHUPOBAHWE CBOErO0 Pa3BUTHUS B MPUOOPETEHWH HOBBIX (HU3UICCKUX
3HAHUM;

® — CTpEMJICHUE aHAJM3UPOBATh U BHISBIISITH B3AUMOCBSI3U MPUPObI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCHWCTBUM C YYETOM BIIMSHUS HA OKPYXAOUIYIO CpENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOGHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHUBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJSTUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



®BBLIBIISITh W XapPaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(s1BNIEHUI);
®yCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIIMKU, OCHOBAHHS IS
0000IICHHS U CPaBHEHHS,;
®BLISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHMSI B pacCMAaTPUBAEMBIX (PakTax,
JTAHHBIX U HAOJIOJACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
®BLIBIISITH MPUYMHHO-CJICICTBEHHBIC CBSI3M TPU HU3YYCHUH (DU3NYECKUX
SIBJICHMM U MPOIIECCOB, JI€JaTh BBIBOJBI C HUCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;
®CaMOCTOSITENIBHO BBIOMpPATh CHOCOO peleHus yueOHOM (pU3NUEecKOoil 3a1aun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pelleHus, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eHCTBUA:
®1ICIT0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT O3HAHMS,
®IIPOBOMTH MO CAMOCTOSTEIHHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAaHUE (PU3UUYECKOTrO
SIBJICHUS,
®OI[CHMBATh HA MPUMEHUMOCTh U  JIOCTOBEPHOCTh  HMH(OPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;
®CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOABI 10 PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;
®[IPOTHO3MPOBATH  BO3MOXKHOE  JallbHEHIIee  pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.
Pa6ora ¢ unpopmaunmeii:
®IIPUMEHATHh PA3JIMYHBIE METOJIbI, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE H
otOope WHGOPMAIMKM WIA NAHHBIX C yY4ETOM MPEUIOKEHHON YydeOHOM
(bU3UIeCKOM 3a7a9H;
® aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,
®CaMOCTOSITEIFHO  BBIOMPATh  ONTUMAaJbHYIO  (OpMY  TMPEACTABICHUS
uHpOpMAIlMU W WIUIIOCTPUPOBATh peIIaeMble 3aJadd  HECIOXHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.
KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
®B XO0/ic OOCYXJeHHUsi y4eOHOro Marepuana, pe3yibTaToB JIA0OPATOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOIl TEMbI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIE HAa pEIICHUE 3a/Jaud U MOJAJepKaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,



® COIOCTABJISITh CBOU CYXACHUS C CYKIEHUSMHU JIPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh PA3IUUYHUE U CXOACTBO MO3UIIHIA;

®BLIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e TyOJTMYHO TPECTABIATh PE3YIbTAThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

®[IOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYATBHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nYecKo mpoOIeMbl;

®[IPUHUMATH II€JId COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS 110
e€ JOCTIDKEHUIO: paclpelesiTh poJid, O0OCYXKJaTh IMpoIlecChl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

®BBINIOJIHATh CBOIO 4YacTh paOOThI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa Io
CBOEMY HAIPABICHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMHU
YIEHAMH KOMaHbL;

®OI[CHMBATh KAYeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

® BBLISABIISITH POOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYALUSAX, TPEOYIOMUX IS
peuieHust GU3NYEeCKUX 3HAHUM;

®OPUEHTUPOBATHCS B  PA3NIMYHBIX  MOAXOAAX  MPUHATHS  PEIICHUM
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pElIeHUMN
TpynIom);

®CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelIeHHs] (PU3MUECKON 3adaud WIn
IUTaHAa HMCCIIEOBAHUA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

e 1eJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

®1aBaTh AJICKBATHYIO OLICHKY CUTYyalluy U IIpeaiaraTh IUIaH €€ U3MEHEHMS;

®00BACHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHUS]))  pe3ylbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

®BHOCHUTHh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro UCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILIUX TPYIHOCTEH;

®OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

®CTaBUTH c€051 HA MECTO JIPYroro 4eloBeKa B XOJI€ CIIOpa WM TUCKYCCHHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;



®[IpU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (U3NUECKUX 3a]a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®[ICTIOIH30BaTh MOHITHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOII0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUNOTE3a, CAUHUIBI (PU3UUYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperarHbleé COCTOSHUS BewlecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUUeCKoe JBUXKEHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAEKTOpPHsI, PaBHOACUCTBYIOIIAsS cuia, Aedopmarius
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

epa3nuuaTh sABJIEHUA (AUPQY3Us, TEIUIOBOE ABMKEHHUE YacCTHIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3AKPEIUIEHHOW OCHIO
BpalleHus, Nepenaya JAaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
rasamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, [pPEeBpalleHus
MEXaHUYECKOM SHEPIrUH) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacno3HaBaThb  NPOSBICHHE  M3YYCHHbIX  (U3MYECKUX  SIBIICHUUA B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IPUMEPBI JIBMKEHUS C PA3IMYHBIMH CKOPOCTSIMU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHHs Ha KUBOW OpraHHU3M, IUIaBaHHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

®ONNCHIBATh M3YUYCHHBIEC CBOMCTBAa Tl U (DU3MUECKHUE SIBICHUS, MCIOJB3YS
¢usznyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KO3Q(UIMEHT TMOJE3HOr0 JEWUCTBHUSI MEXAHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTMMU BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



®XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBeCHs pbruara (6Joka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKUChIBaTh €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® 00BIICHATH (PU3UUCCKUE SBICHUS, MMPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIC H
B KOHTEKCT€ CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1—2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

epeniaTh pacuéTHbIe 3a7a4u B 1—2 NeHCTBUA, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBsA3bIBaOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3a/layd  3alHChIBAaTh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

epacro3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEIIUTh TMPU TTOMOIIH
(bU3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb U UHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI IO €70 Pe3yJIbTaTaM;

®[IPOBOJIUTH OIBITHI MO HAOTIOEHUIO (DU3HUECKUX SIBJICHUHN MIN (HU3UUIECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTAHOBKY U3 MPEJIOAKEHHOTO0 000PY/I0BaHMS, 3alUChIBATH XOJ| OMNbITa U
bopMyIUpOBaThH BBIBOBI,

® BBLITIOJTHATH NPSIMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CWJIBl W TEMIIepaTypbl C HCIOJIH30BAHMEM aHAJOTOBBIX M IU(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aTaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

®[IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3HMYECKON BEJIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYIIErocs Tela OT BPEMEHU [IBIDKCHUS Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOLIAU COMMPUKOCHOBEHUS TEJN, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT MJIOTHOCTH >KMJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

®IIPOBOANTH KOCBEHHBIC W3MEPEHUs (PUINYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CWiIa, JCHCTByIOmas  Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAysd NPENJIOKEHHOW HWHCTPYKUUHU: NpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

eCO0JII0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

eyKa3bIBaTh MPHUHILMIIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

®XapaKTepU30BaTh MPHUHIMIBI  JICHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

® [IPUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) TPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MacCHOCTUH TMpu  oOpamieHMu ¢ HOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

®OCYILECTBIIATh OTOOpP MCTOYHUKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

®ICII0JIb30BATh MPH BBIMIOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

eCo3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yucie MyOJuYHO JeNlaTh KPaTKue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM Y4YEOHBIX HCCIEIOBAaHMUI, MPU ITOM TIPaMOTHO HCIOJIb30BaTh
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3MKH, COIMPOBOXAATH
BBICTYIUICHUE MPE3CHTAIIUEH;

e[IpU BBHIMIOJIHEHUH YYEOHBIX IIPOCKTOB MW HCCIICIOBAaHUN paclpeesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C IIOCTABJICHHBIMHU 3aJadyaMu,
CIE€AUTh 3a BBINOJHCHHEM IIJJaHa JCMCTBHHM, aJICKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTh  TIPYNNbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yueHus B 8 kJjiacce nmpeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

®LICITOJIb30BaTh TMOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKCHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SIICKTPUYECKOE T10JI€, IPOBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

epaznyaTh SIBJICHUS (TEIUJIOBOE pACIIUPEHHE M CXKaTue, Teronepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTauIM3anus (OTBEpICBaHHE), KHIICHHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIHS, H3JIyYEHHUE),
AJIEKTPU3ALMS TEJ, B3AaUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI) HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

epacro3HaBaTh MPOSIBIICHHE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHH B
OKpY)KalollleM MHpe, B TOM 4Yucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SBICHUS B TPUPOE,
KpUCTaJUIbl B mOpupone, uzinydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B atMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOJIOCOB, PO MAarHUTHOTO TOJS JJIS KU3HM Ha
3emJie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHU;

® OTMCHIBATh M3YUYEHHBIC CBOMCTBA TeNl W (PU3WYECKUE SIBICHUS, WCIOJIB3YS
dbu3nyecKkre BEMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAd TEIUIOEMKOCTh BEUIECTBA, YJI€JIbHAsA TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
cuja TOKa, 3JIEKTPUYECKOE HAINpPSKEHHUE, CONPOTHUBJIECHUE NPOBOJIHHKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
bu3nYecKuX BEIMYMUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIONIME JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3HYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 ydacTka Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKECHHE;

®00BICHATh (DU3MYECKUE TPOLECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEPA: BBISBIISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

epeniaTh pacu€THbIE 3aa4u B 2—3 JEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatOLIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3aJlayyl 3aIUChIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JaHHBIX IS
pelieHust 3a1a4yu, BHIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE HJi €6
peuieHusi, NPOBOAUTH pPacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(bU3MYECKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

epacno3HaBaTh MPOOJEMbl, KOTOPbIE MOMXHO PEIIUTh MpPU T[OMOIIH
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIACIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

®[IPOBOJIUTH OIBITHI O HAOTIOAECHUIO (PU3HUECKUX SIBJICHUN WM (HU3NUECKUX
CBOMCTB TeJ (KanmwUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEmMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHMS U HATPEBAHUS
IPU W3JIy4EHUM OT LIBETa H3JIy4arouleil (ITOTJIOIIAOIIEeH) MOBEPXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEPATypbl KUIAKOCTH M IUIOLIAAU €€
MIOBEPXHOCTH, DJICKTPU3ALMS TEJI W B3aUMOJCHUCTBUE JIIEKTPUUYECKHUX
3apsioB, B3aMMOJECHCTBUE IOCTOSHHBIX MarHUTOB, BU3yalu3alus



MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, IEMCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMArHWTa,  CBOMCTBA
AJIEKTPOJBUTATENSI TIOCTOSSHHOTO TOKAa): (OPMYJIHpPOBATH IMPOBEPSIEMBIC
MPEANOJIOXKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHUS,
OIMMKCHIBATH XOJ1 ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;

®BBLINIOJIHATH MPAMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIIBHON BIAXHOCTH
BO31yXa, CHWJIbI TOKAa, HANPSIKECHHUS C MCIOJIb30BAHUEM aAHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3WYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
HU3MEpPEHUN ¢ y4ETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;

®[IPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BETUYUHBI OT
JPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
COIIPOTUBIICHUSI MPOBOJAHMKA OT €ro [JIMHBI, IUIOIIAIA MONEPEYHOIO
CEUYEHHS U YJICIBHOIO COMPOTUBIICHUS BEILIECTBA MPOBOIHUKA, CUJIbI TOKA,
WIYyOIEro 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHHWST Ha  MPOBOJHUKE,
HCCIIEIOBAHUE IIOCIIENOBATEIIBHOTO M NApajuIeIbHOIO  COECAUHEHHUU
MIPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MNPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOMull U TPaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,

®[IPOBOJIUTh KOCBEHHbIC W3MEpeHUs (U3MYECKUX BEIWYUH (yAeNbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CHEAYS MPEIJI0KEHHOW WHCTPYKIHH, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBI;

®CO0JIIO/IaTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

®XapaKTEepPU30BaTh MNPUHIMIBI  JCHUCTBUS  HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
CHUCTEeMa OTOIUICHHUSI JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CYETYUK DIJIEKTPUUECKOW HHEPTUU, 3JIEKTPOOCBETUTEIHHBIC
puOOPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEAOXPAHUTEIHU, FTIEKTPOMATHUT, SJIEKTPOJBUTATENIb MOCTOSHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3UUYECKHX SIBJICHUN U HEOOXOIUMBIC
dbuznyecKre 3aKOHOMEPHOCTH;

®pACIIO3HABATh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHbBIC
npuboOpbl 1O CXeMaM M CXEMaTH4YHBIM pUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKHUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHHMS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMALIUIO O MPUMEPAX) NPAKTUIECKOrO
UCIIONB30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
obecrieueHuss 0€30macHOCTH MpH  oOOpalleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;

®OCYHICCTBIIATh MOMCK HHPOpMAMK  (U3UYECKOTO  COJEpKaHUs B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH MHGPOpPMAILUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®ICII0JIb30BATh IIPHU BBIIIOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIONMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHbIC IUCHbMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJEpKaHus, B TOM 4YHucCi€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3HKW,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

®[IpM BBHINOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAaHUNM (PU3NUYECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUThH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJAaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSl YMEHHUIN:

®ICTIOJB30BATh  MOHATHA: CHCTeMa OTCYéTa, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO ABIMKEHUSA, MedopManus
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TMEperpys3ku, LHEHTP TSKECTH, aOCOJIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3Byk U yIbTPa3ByK, JJIEKTPOMArHUTHHIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTpPbI MCIyCKaHMs U TMOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4deHus,
U30TOIIbI, AICPHAS YHEPTETHKA,;



epazinyaTh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJUHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJI, PEAKTUBHOE JBIDKCHHE, KOJIEOATEIHbHOE JBIKCHHE (3aTyXaroIue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTpaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHHUE OEJIoro cBeTa B
CIEKTp U CJOXEHUE CIEKTPAIbHBIX I[BETOB, JIUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

epacro3HaBaTh MPOSBJICHHE  HW3YUYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYy’)KarolieM Mupe (B TOM uuciie (pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SBJICHUSI B TMPUPOJE, OMOJIOTHYECKOE AECHCTBHUE BUIUMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE U3ITYyUYCHUE
NPUPOJIHBIX MHUHEpAJOB, JIEUCTBUE PAAUOAKTUBHBIX W3IYyYEHUNH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

®OMUCHIBATh M3YUYEHHBIC CBOMCTBA TeNl W (PU3WYECKUE SIBJICHUS, WCIOJb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHMS, CUJia YIPYrOCTHU, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIaJICHUSI, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MEXaHH4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
MepUoJ U YacToTa KojeOaHui, JyIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEJIOMJICHUS CPE/Ibl), MPU ONMHCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOJIb3YEeMbIX BEIINYHH,
0003HaueHUs W EIUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U IPOILIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPTvHU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apSA0BOIO U MacCOBOTO YHCEN
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

®00BACHATh (HU3MUECKHE NPOIECCHl M CBOWCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ OMopod Ha 2—-3 U3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3a7aui (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YSl 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIMUUHBI:
HAa OCHOBE aHalW3a YCIOBHS 3a7aud 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBIE JJISl PEILIEHUs, IPOBOJAUTH PAacCU€Thl U OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS (PU3NYECKOMN BEINUNHBI;

®pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPU TOMOIIU
($u3MYECKUX METO/OB, HCIONB3yS OMHCAHUE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U OIBITOB;

®[IPOBOJIUTH OIBITHI MO HAOTIONEHUIO (DM3HUECKHUX SIBJICHUHN MIH (U3UUIECKUX
CBOMCTB TeN (M3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
DHEPrUH, 3aBHUCHUMOCTh TMEPUOJa KOJICOaHW MPYXKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXKUHBI U HE3AaBUCUMOCTH OT AMILTUTY/IBI
MajblX  KoJieOaHWM,  TMPAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B CoOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

®IIPOBOANTH MPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OmMpenesss
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENHHOTO MPUOOpA);

®IIPOBOANTH MCCIEAOBAHME 3aBUCUMOCTEH  (PU3MUECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa



KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yrja OTPaK€HUs CBETa OT yIJla MAaJeHUs U yIjla MpeIoMJIEHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpaduKoB, JeiaTh BBIBOJIBI I10
pe3yNbTaTaM HCCIIEIOBAHUS;

®IIPOBOANTh KOCBEHHBIE U3MEpEeHHs] (DU3MUECKUX BENUYUH (CpeaHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOrO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJIBXKEHMs, MEXaHHueckas paboTa M MOLIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIIEAys NPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

eC00JII0IaTh IIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000Opy1I0BaHUEM;

epa3jnuaTh OCHOBHBIC TMPHU3HAKA W3YyYEHHBIX (DU3MUECKUX MOJCIICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

eXapaKTepU30BaTh MPHUHIMIBI  JIEHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHUCAaHHA (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

®ICITOJIb30BaTh CXEMBbI M CXEMAaTUYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOCHHUS N300paXKEeHH B IMJIOCKOM 3epKajie U cOOUparouiei TuH3e;

® [IPUBOAUTH PUMEPHI (HAXOAUTh MHGOPMALIUIO O IPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MacCHOCTH TMpu  oOpamieHuu ¢ HOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOILIEH Cpeae;



®OCYUIECTBJIATh MOMCK HHPOpMAMK  (PU3UYECKOTO  COJAEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEeNICHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUW U JOTIOJIHUTENIbHBIX UCTOYHUKOB;

®ICII0JIb30BATh IIPU BBIIIOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOLIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapar HW3y4yaeMoro pasiaena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHTpobHBI IIpakTHYecKku
n/n NPOrpaMMsbl Bcero o0pa3oBaTte/ibHbIC
e padoThlI e padoThbI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuoreka [{OK
11 du3snka - HayKa 0 IPUPOJIE 2 https://m.edso00.ru/7f41619
4
bubmuoreka [{OK
1.2 dusnyuecKue BeTUIUHbBI 2 1 https://m.eds00.ru/7f41619
4
bubnunoreka LIOK
1.3 EcTtecTBeHHOHAy4YHBINH METOJ1 TO3HAHUS 2 1 https://m.edsoo.ru/7f41619
4
Wroro mo pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nunorexa LIOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f41619
4
JIBM>KeHME U B3aUMOJEHCTBHE YaCTHULL bubmorexa [TOK
2.2 2 1 https://m.edso00.ru/7f41619
BElIECTBA 4
but6mmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f41619
4
Hroro no paszneny 5



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

Paznen 3. /IBu:xeHue U B3auUMo/ieiicTBHE TeJl

bubnunorexa LIOK
3.1 MexaHn4eckoe TBHKCHUE 3 https://m.eds00.ru/7f41619
4
bubnunoreka LIOK
3.2 WNHueprus, Macca, TUIOTHOCTh 4 https://m.edso0.ru/7f41619
4
bubnuoreka [IOK
3.3 Cuna. Bugsr cun 14 https://m.eds00.ru/7f41619
4
Utoro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
JaBnenue. llepenava naBieHust TBEPABIMU bubmorexa HIOK
4.1 3 https://m.edso0o.ru/7f41619
TenaMH, JXUAKOCTSIMH 1 ra3aMu 4
bubnmorexa LIOK
4.2 JlaBneHue XUIKOCTH 5 https://m.edso00.ru/7f41619
4
bu6nmorexa LIOK
4.3 ATMocdepHOe naBiieHne 6 https://m.edso00.ru/7f41619
4
JlefcTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE bubmorexa LOK
4.4 7 https://m.edso00.ru/7f41619
B HUX TE€JIO 4
Hroro no paszneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTH. JHeprust
but6mmorekxa [IOK
5.1 PaboTa 1 MOIIHOCTH 3 https://m.edsoo.ru/7f41619

4
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bubnunoreka LIOK

5.2 [IpocTbie MeXaHU3MBI 5) 1 https://m.edsoo.ru/7f41619
4
bubnunorexa LIOK
5.3 MexaHuueckasi SHeprus 4 1 https://m.edso0o.ru/7f41619
4
Hroro no pazaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O0 68 12

[TPOT'PAMME
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
H udposBbie
Ne i/ AHMCEHOBAIHE PASNCIOB H TEM KoHTpoabHbI IIpakTn4yeckn (undp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
e padoThlI e padoThbl
pecypchl
Pa3nen 1. TenJioBble siBJIEHUsI
bubmuoreka [{OK
11 CrpoeHue u CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubmuoreka [{OK
1.2 TenoBsie mpoLECcCh 21 1 5 https://m.edsoo.ru/7f4181c
€
Wroro mo pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela bubmorexa [JOK
2.1 P . PRI 3ap 7 1 https://m.edsoo.ru/7f4181c
U MX B3aUMO/ICHCTBHE o
bubmmoteka IIOK
2.2 [ToCTOSTHHBIN PTEKTPUUECKUH TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubmmoteka IIOK
2.3 MarHutHbI€ SBIICHUS 6 1.5 https://m.edsoo.ru/7f4181c
€
bubnunorexa LIOK
2.4 DneKTpOMarHuTHas MHAYKLIUS 4 1 https://m.edsoo.ru/7f4181c
€
Hroro no paszneny 37
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

145




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM udposnie
Ne i/ pasl KoHTpoabHbI IIpakTn4yeckn (undp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThlI e padoThbl
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHn4deckoe IBUKEHUE U CIIOCOOBI €ro Bubmorexa LIOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OIMCAHUS 6
bubmuoreka [{OK
1.2 BzanMmoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bubnunoreka LIOK
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bubmmoteka IIOK
2.1 Mexannueckue KojieOanus 7 3 https://m.edsoo.ru/7f41ada
6
bubmmoteka IIOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNIEeKTPOMAarHuTHOE I0JIE U Brbmrorexa [IOK
3.1 p 6 2 https://m.edsoo.ru/7f41a4a

QJICKTPOMAIrHUTHBIC BOJIHBI

6
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Hroro no pazneny

Pa3gen 4. CBeToBbI€ AIBJICHUSA

bub6nmoreka [IOK
4.1 3aKOHBI pacpoOCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bu6nmoreka [IOK
4.2 JIuH3b1 1 onTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bubnunoreka LIOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Uroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubnunoreka LIOK
5.1 Hcnyckanve 1 MOrIonieHue cBeTa aToMOM 4 https://m.edsoo.ru/7f41ada
6
bubmmoteka IIOK
5.2 CrtpoeHne aTOMHOTO siipa 6 https://m.edsoo.ru/7f41ada
6
bu6nmorexa LIOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 1AM I MOYJIb
IToBTOpEHHME M 00OOIIEHNE COMEPIKAHUS bubmorexa HOK
6.1 P P 9 https://m.edsoo.ru/7f41ada
Kypca ¢usuku 3a 7-9 xnacc 5
Hroro no paszneny 9
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

27







