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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alldi0 H3yYCHHUS
bU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamMme mo (¢u3WKE YYIHTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUEeCKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[enu wu3yueHuss (PuU3NKK Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
onpenesniensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dDusnka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx



TOUKA i\'pocm

OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e TMpHOOpEeTEeHHE HUHTEpeca U CTPEeMJICHHS OOydYalolUXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TIO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

e pa3BUTHE  TMpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuiei
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHue 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO

oO1rero o0pa3oBaHusi 00ECEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

e TMpHOOpEeTEeHWE 3HAHUH O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TMpuoOpeTeHNe YMEHUM OMHUCHIBATh U OOBSACHATH (PU3NYECKUE SIBJICHUS C
UCIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUH;

e OCBOCHHE METOJOB pEHICHHS TMPOCTEUIIUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM duzngeckux Mojiene, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HaONIOAaTh NPUPOIHBIC SBJICHUS U BBINOIHITH OMBITHI,
nabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCJIEAOBAaHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINYECKOTO CoAepKaHUs,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIY;

e 3HAKOMCTBO cO chepamu NMpodhecCUOHATBHON AeATEIBHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
Kkjacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZIeIIO).
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[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.

COJAEP)KAHUE OBYYEHUSA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAKOIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeNWYMHBL. M3MepeHue @uanyeckux BelWYuH. PU3NYECKHE
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHUII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HaY4YHBIM METOJI TO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHue NEHbI AeIEHUS Kbl U3MEPUTEIBHOTO MPUOOpA.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3Mepenue temrieparypbl IIpA MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIIOTE3bI: JATBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

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

JIBm>kenne yactul BemlecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TeMmriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue yacTuil
BEIIECTBA: ITPUTSHDKEHNUE U OTTAJIKUBAHHUE.
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ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpuCTaINIMYeCKnX) Tell. B3anMOCBsS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JIABHKEHHUS.

2. HaGmonenue nuddyzum.

3. HaOmionenue — siBneHuid,  OOBSACHAIOIMIMXCS  MPUTSKEHUEM  WIIU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PaCILIMPEHUsI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paspnen 3. /IBM:keHne U B3aMMO/IeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JIBUKEHHUSL.

SlBneHne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
U3MEHEHUS] CKOPOCTM JABWXKEHHS Teil. Macca kKak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULE
o0BEMa BelecTna.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUWE TATOTEHHS U CHUIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro JIBH>KEHHS Tea.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

CpaBHEHHE Macc MO B3aUMOJIEVCTBHUIO TEL.
CrnoxeHune CHJl, HaIllPaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6
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Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSHKEHUS (AepopMarium)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHs U YBEIUYEHUs AaBiieHus. /[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHsA raza oT oObEma, TemmepaTypsl. Ilepemaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. CooOuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3QylIHOW oOosouku 3emin. OnbiTt Toppuuemmu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHnss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs ) KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECHEHHOU KUJKOCTH.

8. YCi0BHE IUIaBaHUA TEJN: IJIABAHUE WIIM MOTPYKEHHUE TEl B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KAJKOCTb YaCTH TeJa.

2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIbl, JCHCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnbITbl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAJIKUBAIOIIECH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

I A

N
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5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUS
SHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenrie padOThl CHIbBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUM TeJia

110 TOPU3OHTAIBHOU MOBEPXHOCTH.
2. HccnepoBaHue yCcioOBUM paBHOBECHS pblyara.
3. H3amepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pasnen 6. TenuioBble sIBJICHHA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITBI, NOATBEPKAAOLINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHUW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKECHHSI
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Terionepeaaya 17} COBEpULICHNE paboThI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro OanaHca. IlmaBnenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUA OT aTMOC(HEpPHOro
JABJICHUS.
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BnaxHocTts BO31yXa.
DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CrOpaHusl.
[IpuHuunel paboTsl TeroBbiX aBurarenei KIIJ TemmoBoro aBurarens.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.
Hemoncmpayuu.
1. HabmroneHnue 6poyHOBCKOTO JBUKCHUSI.
2. HaGmonenue nuddyzum.
3. HaOmronenue siBieHuN cMauMBaHUs U KaWJUSIPHBIX SBJICHUM.
4. HalOnroJeHue TemIoBOro paciupeHust Tel.
5. M3mMeHeHue naBlieHWs Tra3a MPU W3MEHEHUH O0BEMAa W HAarpeBaHUU WIIH
OXJIAXKJICHHUU.
[IpaBuna u3MepeHus: TeMIIEpaTyphl.
Bunae! Tenmonepenayn.
OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.
11. HaGmroneHue KUMEHUs.
12. HabnrogeHue mocTosiHCTBa TEMIIEPATYPhI ITPH TIIIABJICHUH.
13. Moenn TEeIIOBEIX ABUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBHS CHUJI MOJICKYJIIPHOTO TPHUTSKCHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.
4. OmpepnencHue AaBJISHUS BO3yXa B OAIJTOHE IIIIPUILA.
OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.
6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyPhI.
7. HaOmronenue wu3MEHEHUsS BHYTPEHHEM OJHEPrHMM Tejla B pPe3yibTare
TeruIonepeaadr ¥ paboThl BHCITHUX CHJI.
8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU H
ropsiueu BOJIBI.
9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEITIO0OMEHE C HarpeThIM METAJUITMYCCKUM IIFTHHIPOM.
10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.
11. MccnenoBanue npolecca ucnapeHus.
12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.
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13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUUECKUX 3apsaiaoB. BzaummopeiicTehe
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULINU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaaoB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
VCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
a1 ydactka uenu. [locienoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYCHHE JI KU3HU Ha 3eMlie.
Oneir  Opcrega. MarauTHoe TMoJ€  3JEKTpUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS HA MPOBOIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBHE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JleicTBHS 3IEKTPUYECKOTO TOKA.
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10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BblIii pa3psI.

12. I3MepeHue Cuiibl TOKa aMIEPMETPOM.

13. MI3MepeHue 3JIEKTPUIECKOr0 HANPSHKEHUS BOJIbTMETPOM.

14. PeoctaT 1 Mara3suH CONPOTHUBIICHUM.

15. B3anmo1eicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHUS MTOJKOCOB MATHUTA.

17. MoaenupoBaHWE MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OnbIT IpcTena.

19. MarauTHoe mnoJjie Toka. DJIeKTPOMarHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. UccnienoBanue SIBJIICHUS 3JIEKTPOMAarHUTHOW UHYKIUH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTh HANpPaBIICHUS HWHAYKUMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHUS.

25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1. OnpIThl 1O HAONIOACHUIO SJEKTpHU3aAUUM TeJl WHAYKUUEH U Mpu
COIIPUKOCHOBEHUH.

2. HccrnenoBanue JEUCTBUSL JJIEKTPUUECKOTO TMOJISI HA IPOBOJHUKU U

JADJICKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pe3 PE3UCTOpP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

8. IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIECI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia IJsi CUJIbl TOKa MPU MAPAICTBHOM COCIUHEHUU
pE3UCTOPOB.

10. Onpeenenne paboThI IEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 pe3nCTop.

11. OnpenesieHHe MOIIMHOCTH 3JEKTPUUECKOTO TOKAa, BBIAEISEMONW Ha
pesucrope.

12. UccnenoBanre 3aBUCHUMOCTH CWJIbI TOKA, MAYIIETO 4Y€pe3 JIaMIOYKYy, OT
HaIpsHKEHUs Ha HEW.
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13. Onpenenenne KII/I narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHMTHOIO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O0BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3y4eHHe padOoThl AIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnBITEI IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHWS M HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE TpsiMosiMHEHHOE nBrkeHue. (CBoOomHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HerotoHna.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocMuueckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaieHusi. MomMeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. I3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSXKECTH, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MMOHIATOrO HaJl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxunsl. Kunetnueckas
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sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOIo JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.
2. CpaBHeHHE IMyTEd M TPACKTOPUN [BHXKEHHSI OJHOIO M TOTO K€ Tela

OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBH)KECHUU

OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

7. 3aBUCHMMOCTb YCKOPEHHs TeJla OT MAacCChl Te€Jla U JCHUCTBYIOLIEM HA HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TEJ.
M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKECHUHU.

10. [lepegava nMiynbca Npyu B3aUMOACHCTBUY TEIL.

11. [IpeoOpa3zoBanHus S3HEPrUU NPHU B3aUMOACHCTBUU TEN.

12. CoXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.

14. HabmoieHne peakTMBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU NIPU CBOOOTHOM MaJCHUU.

16. CoXxpaHEHHE MEXaHUYECKON IHEPTUM NIPU IBUIKEHUHU TEJIA MO AEHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisi pasroHa M JaJbHEUMIIEr0o paBHOMEPHOIO
JBV>KCHUS IIAPUKA WIINA TEIIEKKH.

2. OmnpeneneHue cpelHEM CKOPOCTU CKOJBXKEHUS OpyCcKa WU JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Teja IPU PABHOYCKOPEHHOM JIBM)KEHUHM IIO
HAKJIOHHOU ITIOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NPHU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

5. IIpoBepka TrumoTe3bl: €cld MPU PABHOYCKOPEHHOM JBHKEHHH Oe€3
HAa4aJIbHOM CKOPOCTH IIyTM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHH OJINHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.
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Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABHKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — koneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKUMX BOJIH. [IpomosibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnpocTpanenne npoAoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIEOAHHUI NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojna  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJEeHUsI.

I L

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
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DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBeta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue cpera. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpPOCKOIIAa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(uciepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpunun aevictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJIeHus.
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2. W3ydeHue xapakTepuUCTHK M300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEIIOMIIEHUSI CBETOBOIO JIy4ya OT yIJa
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonmyueHue U300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparolen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
[BETOBbIE (DUIIBTPHI.

Pa3nena 12. KBanToBbI€e IBJICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue 1 MOTJIoNeHre ceeta aToMoM. KBaHThI. JIMHeWYaThle CIEKTPBHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku s3ueprun CosHIa U 3BE3 1.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOMIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpotorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYIIb IPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aIuH
U 0000IICHWS  TPEIMETHOTO  COACp)KaHWsI W OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.
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[Tpy M3y4eHUH AAHHOTO MOJIYJIA PEaTUu3ylOTCSd U CUCTEMATU3UPYIOTCS BUJIbI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METaIlpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHATH (PU3UUECKHE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJayd, B TOM YHCIIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO JEATEIIBHOCTHBIA XapaKTep NAHHOTO pa3zesia peaanu3yercs
32 CY€T TOro, 4YTO OOy4Yaroluecs BBIIONHIIOT 3aJaHUsl, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢duznyeckue BICHUS B OKPY KaIOLIEH PUPOE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEI0OBaHUS (PU3UUECKUX SBIICHUH, B TOM
YyuCIie 715 IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTHUIA, HAIPUMEP, TIPAKTUUECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIUU HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUJOB
DHEPIHUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne ¢Gu3UKH Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTW)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YIIBTATOB.

B pesynbTaTe n3ydeHus: GuU3NKU Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus

y oOyuarorierocst 0yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B

YJacTH:

e 1) mMaTpMoOTH4ECKOro BOCIMTAHUA:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
bu3nuecKol HayKu;

e — IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

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

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYNMBIX
U OTUYCCKHX TMpOOJIeM, CBS3aHHBIX C TPAKTHYCCKUM TMPUMCHCHHEM
JTOCTUXKEHUU PUBUKY;

e — OCO3HAaHHWE BAKHOCTH MOPAJIBbHO--3THUYECKHX IMPHUHITUIIOB B JACATEIHHOCTH
YYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:
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— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
IOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHMS

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKd KaKk MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  JIMOLMOHAJIBLHOIO
0J1aronoJIyaus:

— OCO3HaHHWE IIEHHOCTH O0€30MacHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM U TEIUIOBBIM OO0OpYIOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

— c(pOpMHUPOBAaHHOCTh HaBbIKa peduiekcuu, MpPU3HAHHUE CBOETrO IpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3allid, ToOpojia, Kpas) TEXHOJOTUYECKOW U
COLIMAJIBHOM HAIPaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PU3NYECKUX
3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NpOo(decChid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelIeHHs 3aj1ad B
o0JacTh OKpY’Karolled cpelbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HaHME TIJI00aJbHOIO XapakTepa HKOJIOTMUECKHUX MpobsieM U MyTel ux
peuieHus;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHSIM COLMAJIBHOW W NPHUPOSHOH
cpeabl:

— TOTPEOHOCTh BO B3aUMOJIEWCTBUU MPHU BBIIIOJHEHUU HCCIECIOBAaHUM U
MPOEKTOB (PU3MUECKON HaAMpPaBIEHHOCTH, OTKPHITOCTb OMNBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NS TENbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJEH, MOHATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTAX U SABJICHUSIX;
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e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHS B MNPUOOPETEHWH HOBBIX (PU3UICCKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEUCTBUH C y4€TOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTte OCBOE€HHMS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
o01iero 006pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUSA,  PETYIATHUBHBIC
YHUBEpCaIbHbIC YUeOHbIC T1EUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3zoBble 1ornyeckue AecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHU);

e YCTaHABIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PHUKAIIMN, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

e BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHHAIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

e BBIABIIATh NMPUYNHHO--CJCACTBEHHBIC CBSI3U TPU HM3YYCHHH (PHU3NIECKUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJBI C HCIOJb30BAaHUEM JETYKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

e CaMOCTOSITENIBHO BBIOMpATh CHOcoO pemieHus ydeOHON (u3nyeckomn
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHHs, BHIOOp Haubosee
MOJXOJISIIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT IMO3HAHUS,

e TPOBOJUTH MO CAMOCTOSTEIILHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOKHBIM
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

e OICHUBATh HA TPUMEHHMOCTH M  JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCJICIOBAHUS UJIU IKCIIEPUMEHTA;
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e CaMOCTOSITENILHO (POPMYIHPOBATH 0OOOIIEHUS M BBIBOJBI 10 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e IIPOTHO3MPOBaTh BO3MOXKHOE JajbHEWIIEe pa3BUTHE (UBHUYECKUX
IPOLIECCOB, a TAK)KE BBIIBUTaTh IPEAIION0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e IPHUMEHATH Pa3IUYHbIE METOMAbl, MHCTPYMEHTHI U 3aIlpOChl IIPU MOUCKE U
orbope MHpOpMalMU WIH JIAHHBIX C YYETOM MpPEMAJIOKEHHON Yy4ueOHOMH
¢uznueckoil 3a1auu;

e AHANM3MPOBAThH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

e CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAIbHYIO (QOpMYy NpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pELIaeMble 3aJaud  HECIOXHBIMU
CcXeMaMmH, lrarpaMmmMamu, HHOW rpauKoi U MX KOMOMHALUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

e B XOJ€ OOCYXJEeHHsA y4yeOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJCH, HALICJICHHBIE HAa PELICHUE 3aJayd U MOJAJEpKaHUE
O1arokenaTeIbHOCTH OOIICHUS;

e COIOCTABJISATH CBOM CYXIEHHUS C CYXKJIECHUAMH JPYTUX YYACTHUKOB
Jasora, oOHapyXKMBaTh pa3IMuUe U CXOACTBO MO3UIIMIL;

e BBIpaXKaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX U IUCBMEHHBIX TEKCTAX;

e MyOJIMYHO IMPEJCTABIATh PE3YIAbTATHI BHIIOJHEHHOIO (PU3UYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

e IMOHMMATh M  HCHOOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HHU3UUECKOM
pOOJIEMBI;

e TMPUHUMATH LIEJIM COBMECTHOMN IEeATEIbHOCTH, OPraHU30BbIBATH IEUCTBUS
no e€ JOCTHXKEHMIO: paclpelessiTb pPOJu, OOCYXKIaTh IMpolecchl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;

e BBINOJHATH CBOIO YacThb paOOThI, JOCTUrasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPAaBJIECHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJIeHaMH KOMAaH/IbI;

e OIEHMBATH KAayeCTBO CBOEr0 BKJIAJa B OOLIMU MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHUSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:
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e BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHus: GU3NYeCcKruX 3HaAHUM;

e OpUEHTHPOBATbCA B Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUU
(MHOUBUOYaIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE PEIICHUMN
rpyIIoN);

e CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM PEIICHUs (PU3NUECKON 3a1a4l WIH
IUIAHAa HUCCIIEJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIPEAJIaracMble BApUaHThI PEILICHUH;

e JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBATh AJICKBATHYIO OLICHKY CUTYyallU! U IIpeajiaraTh IJIaH €€ U3MEHEHUS;

e OOBACHATHP MPUYMHBI  JIOCTHXKEHHUS (HEIOCTH)KEHHS) pPE3yJbTaTOB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B JEATEIBLHOCTh (B TOM YHCIJIE€ B XOJ BBIOJTHEHUS
(U3MYECKOr0 UCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJEHHBIX OIIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

e OLICHMBATH COOTBETCTBUE PE3YJIHTATA €U U YCIOBUAIM;

e CTaBUTh CeOsl HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN AUCKYCCHU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

e IIpHU3HABaTh CBOE MPABO Ha OIIMOKY MpU pEIICHUU (PU3NUECKUX 3a/1ay WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIMOJBH30BAaTh TOHATHS: (U3HMUECKHE U  XUMHUYECKHUE  SIBIICHUS,
HaOJIIOJIEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMULBI (PU3NUECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAECUCTBYIOIIAS
cuJa, nedopmars (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

e paznuyath siBeHUS (Auddy3us, TEMI0BOE ABMKCHHE YAaCTHI] BEIECTRBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, Tepeaadya [AaBJi€HUsS TBEPABIMU TelaMH, XKUIKOCTAMU U
razam, arMochepHOoe JaBlieHWe, IUTABaHWE TeJl, MPEBpaIICHUSI
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MEXaHUYECKON SHEPruM) MO ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B >KMBOM M HEXKHUBOU
MPUPOAE, [ECUCTBUE CWIBI TPEHHS B MPHUPOJEC U TEXHUKE, BIHMSHHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHHWE pbIO, pbluaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]ja4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHU;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, MIIOTHOCTH BEIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPENHSAA CKOPOCTh, CUJIA YIPYTOCTH, CWJIA TAKECTH, BEC
Tena, Cwia TpeHus, AaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYECKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3((HUIMEHT MOJE3HOr0 JEHUCTBHUS MEXAHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAsl JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKUN  CMBICH  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH 'paMIKM N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHa H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd NPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH MIPUYHUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHUE M3 12
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIBb3Ys 3aKOHBl H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJMYMHBI: HAa OCHOBE aHalv3a
YCIJIOBHUS 3a/1a4d 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHBIC, HEOOXOIUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUNHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE



TOUKA i\'pocm

npeanoyiokenne  (TUMOTe3y),  pa3nuyaTb W MHTEPIPETUPOBATH
MOJyYEHHBI pe3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBO/IbI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
bu3IIecKuX CBOMCTB Tel: dbopMynrpoBaTh POBEPSIEMBIEC
IPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBINOJHATh MNpPSMbIE HU3MEPEHUS PACCTOSHUSA, BPEMEHM, MAcChl Tela,
o0béMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYro C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
pPaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH MABIDKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOMIAJAN COTPUKOCHOBEHUS TEII, CHUITBI
YyIOPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXKEHHON YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh M3MEpPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKHUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl W TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBIE HU3MEpPEeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWJIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUIKOCTh TeNO, KOI(D(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJIHEHUH H3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BEITUUHHBI;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI AEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIMECS COCYAbl, OapoMmerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHusi (B TOM YHUCIE:
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MOMAIIUITHAKN, YCTPOWCTBO BOJOMPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPUBOAUTH TpUMEpPHl (HaXOAWTh HWHPOpPMAIMIO O  TIPUMEPAX)
MPAKTUYECKOTO HMCIOIL30BaHMS (M3MYECKUX 3HAHWNW B TOBCEIHEBHOM
JKU3HU I oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpesie;

e OCYIIECTBIATH OTOOp WCTOYHWUKOB wuHPopMmarmu B HHTepHETE B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM U TYyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

e HCIIOJH30BATh MIPH BHITIOJIHCHUH YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOoro coAepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC W YCTHBIC COOOICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIKN (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJIMYHO JieJaTh KpaTKUE COOOIIEHUS O pe3yjbTaTax MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPaAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

e TIPU BBHINOJHEHWH YYEOHBIX IMPOCKTOB M WCCICIOBAHUN pacTpeeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUHM C TOCTABJICHHBIMHU 3aj[a4aMH,
CIICIUTHh 3a BBHITIOJIHEHUEM TUIAaHA JEWCTBHUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBI  BKJIQJ B  JEATCILHOCTH  TPYIIBI, BBICTpAUBAThH
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsS MHCHHUE OKPY KAFOIIIHX.

K koHiy oOyuenus B 8 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJBH30BATh MOHSATHUS: Macca U pa3Mepbl MOJICKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTATNIECKIE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA I1ap, BIAKHOCTH
BO3MlyXa, TEMIepaTrypa, BHYTPEHHSSI DHEPTUs, TEIJIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JJIEKTPUUECKUM 3apsijl, HIEKTPUUECKOE T0JIe, TPOBOTHUKH
U UDJICKTPUKH, TIOCTOSTHHBIN SJIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;

e pa3nMuaTh SBIEHUS (TEIUIOBOE PACIIUPEHHE M C)KaThe, TeIuionepenaya,
TEIUIOBOE PaBHOBECHE, CMAuYMBAaHNE, KAWUISPHBIC SIBICHUSA, HCTIApEHUE,
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KOHJICHCAIlusl, IUIaBJI€HUE, KpUCTauiM3auus (OTBEpIAEBAHUE), KHUIIEHUE,
TeIuIonepeaaya (TerIoNnpOBOJHOCT, KOHBEKIUS, W3JIYy4YEHHUE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHUE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIUS)
[0 OIHMCAHUI0 MX XAPAaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaThb IMPOSBICHHE HW3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUIIPHBbIC SBICHHUS B TPUPOJE,
KpUCTaUIbl B TMpupoae, usiydyeHue CoiHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojiie 3emun, Jped(d MoJItOCOB, PO MAarHUTHOTO MOJSA ISl KU3HU Ha
3emiie, OJSIPHOE CUSAHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKHUX
SIBIICHUM;

e OIKUCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YSI
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BEHIECTBA, YJEJIbHAsA TEIUIOTa
IUIaBJICHUS, YJeJbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOM
MAaIlllUHbl, OTHOCUTEIbHASl BIAXHOCTh BO3[yXa, 3JICKTPUUYECKHI 3aps,
CUJla TOKa, JJICKTPUUECKOE HANPSHKEHHUE, COMPOTHUBJICHHUE MPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpU ONHCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W CIMHUIIBI
bu3MYeCKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

e XapaKTEepH30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3YS OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOH TEOpUU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIUM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
JIxoyns—JleHia, 3akOH COXpaHEHHMS DHEpPrud, TIpPH ITOM JaBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA W 3aMMCHIBATH €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

e OOBACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIllMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIAThH
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IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKuX
[IaroB ¢ Omopod Ha |—2 M3yUeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIM,
(bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIIBl, CBs3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUSL 3aJladyd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI  peIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (OpPMYIIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIEIOBAHMS, BBIICSATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh IPAaBWIBHOCTh NOPSAJKA
IIPOBENICHUSI UCCIIEOBAHU, 1€JIaTh BEIBOBL;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3JIydarolield (MOriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3yallM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
pOBEpSEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZ0OBaHUs, ONMMUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh  INPSMbIE  W3MEPEHHsS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXXHOCTH BO3JyXa, CHJbl TOKA, HANPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (PU3MYECKUX BEIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAH IOIEPEYHOrO
CEUYEHUS U YAEIBHOTO COIMPOTUBJIEHUS BEILIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEr0 uepe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMIM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEeHHOM 3aBUCUMOCTH B BHJIe TaOMULl M rpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIENOBAHNS;
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e TMPOBOAWTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, coOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJ0KEHHON MHCTPYKLUH, U
BBIUHCIISTH 3HAUCHHE BEJIUMYMHBI,

e COOJIIOATH MPABUIIA TEXHUKH 0€30MaCHOCTHU MPpHU padboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

e XapaKTepU30BaThb MPUHIMNBI JECUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON HHEPTHH, SICKTPOOCBETUTEIHHBIC
npuOOpkI, HarpeBATENbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
duznyeckrue 3aKOHOMEPHOCTH;

e pAaclo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIHHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTABJATh CXEMBI JIIEKTPUUIECKHUX
Ieneil ¢ TMoCIeI0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETIEH;

e IMPHUBOOUTH MpUMEpPHl  (HAXOAUTh HWHGPOPMALUIO O  IpHUMepax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaloLlEel cpee;

e OCYIIECTBIATH MOUCK HWHMOpMAIUU (DUIUYECKOTO COACpPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BAaTh MPU BHIMIOJHEHUU YUEOHBIX 3a/laHUi Hay4YHO--TIONMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIICHHUS,
00o6mas wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCie MyOJMYHO TPEACTABIATh PE3YIbTAaThl
MPOEKTHON WJIM WCCIIENOBATENIbCKON NEATEIHHOCTH, MPU STOM TPaMOTHO
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UCIIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
CONIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

e IIPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TIPYINIE B COOTBETCTBUM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJIUTH 3a BBINOJHEHUEM IUIaHa JEUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBATHO OLICHUBAaTh COOCTBEHHBIA BKJIaa B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSI YMEHUM:

e MHCHOJIB30BAaTh IIOHATHS: CHCTEMA OTCYETa, MaTepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUS U MOIJIOIIEHUs, alb(da-, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIbI, SIIEPHAS] DHEPTETUKA;

e pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KOjeOaTeabHOE JBHYKEHHE (3aTyxarouiue u
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHHE
3ByKa, IPSIMOJIMHEWHOE paCIpOCTPaHEHUE, OTPAKEHUE W IIPEIOMIICHHUE
CBETa, NMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUS  CBETAa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MUECKUX SBICHUN B
OKpyXXaroleM Mmupe (B TOM uucie (PU3NYECKHE SIBICHUS B MPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEaKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOAE, OMOJOrMYEcKOoe ACHCTBHE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPANOB, JEWCTBUE PAJAMOAKTHBHBIX M3IyYEHUH Ha
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OpraHu3M YeJIOBEKa), MpPH 3TOM IEPEBOAMTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BENUYMHBI (CpeHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIICHHE, MYyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWia YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC TeNla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIUsl Tena,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPIUs CKaTON
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas >SHEeprus,
NEPUOJ U YacTOTa KoueOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), PU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HAaYEHUsI W EIUHULBI (PU3MYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO0 (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3ULUA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEPa: BBISABIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbIE 3adadd (OMUpaoIIMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usmueckon
BEJINYMHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(buU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOPSJIKA
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OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUI U OTIBITOB,;

NPOBOJMUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
du3HIeCKUX CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUW NPy KHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWM, MPSMOJIIMHEHHOE paclipOCTPAaHEHUE CBETA,
pasnoKeHue OeNoro cBeTa B CIEKTP, M3yUEHHE CBONCTB M300pa)KEHUS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KCHHsI TMpeIMeTa B coOWparomien
JuH3e, HAOMIOJCHUE CIUIOIIHBIX W JUHEHUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/OBaHUs, ONHUCHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba HU3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOW CKOpPOCTH, Mepuoaa
KoJie0aHUN MaTeMaTU4ecKOro MasiTHUKAa OT JAJUHBl HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKUX BEJIWYUMH B BUJE TAaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ysibTaTaM HCCeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHSI CKOJBKCHHs, MEXaHW4eckas pabdoTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHMM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAys TMPEII0KECHHON MHCTPYKIIUH, BBIUYUCISTH
3HaYCHHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3yNIbTaThl C YUYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;
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pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIENIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha WX omucaHus (B TOM YHUCJE:
CIUJOMETP, NATYMKU TOJOKEHUsS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBOIBI,
CIIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE€ PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHQPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpalieHuu ¢ npudbopamu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOIIEH Cpefe;

OCYILIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTENbHBIX HICTOYHHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHui Hay4IHO--TIOMYJISPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar W3y4yaeMoro pasnena (U3MKA U CONPOBOXKIATh
BBICTYIUUICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHUKOB.
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7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrtpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA 7 HAYIa O TpHpOAe https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1 1
VISHHACCIHE BETITIHHbL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]I TO3HAHUS httos://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoeHHe BellecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BellecTBa https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHUUEeCKOE OBIKEHUE 3 1 bubnnorexa [IOK

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
3.2 Mrepuus, Macea, MA0THOCT 4 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buaet e 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
42 Jlarerite XuAKoCTA > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuoteka [JOK
4.4 7 1 3
B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [IOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 IT 1
° POCTBIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 . . https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 12
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8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 1 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
12 Termoste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 2 2 7
OCTOSHIRIH SCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 UIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 14.5
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9 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
JaMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmorexa [IOK
2.1 M 0 7 1 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 1 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoctiiie aTOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 1 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiimonepHoe odmiectBo «M3aarensctBo «IIpocBerienne»

» dusuka: 8- kmacc: 6a30BbIN ypoBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M.,
HBanoB A. U., Akiimonepnoe obmiectBo «M3natensctBo «IIpocBemenuey

» Gusuka: 9-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U. M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIInoHEpHOE OOIIECTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

PaszymoBckuit B.I'. ®u3uka B kone. Haydnslii METOI TO3HAHUSA U

ooyuenue / B.I'. PazymoBckuii, B.B. Maiiep. — M.: BJIAJIOC. 2004.

6. Huxudopos I'.I". [lorpe HOoCcTH B 1abOpaTOpHBIX paboTax mo Gpusuke

IIPY BBITIOJIHEHUU KCIEPUMEHTAI HbIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33a1aHUI
OI'D u EI'D. — M.: [Ipoda. 2018. Caypos IO.A. Tlpun un ukIMIHOCTH B
MeToANKe 00ydeHUs hU3HKE:

HUCTOPUKO-METO0JIorndeckuil ananu3: Mmonorpadus / FO.A. Caypos. — Kupog:
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