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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétoM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUi0 H3y4YeHUs
Gbu3MKKM Ha JAESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3MkKe y4YUTHIBAKOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanmzauuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUYEeHHUs, a TAKKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma no u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
no rojam oOydeHus (IO Kjaccam), mpejjaraeT NpuMepHyI0 MOoCIeq0BaTENbHOCTD
U3Yy4EHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COJECpP>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEAMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHIH,
U3y4aeMbIX XUMUEH, OnoIoruel, acTpoHOMHEN 1 (pU3HUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MpelocTaBiseT Hauboliee sICHbIC
00pa3iibl MPUMEHEHHsI HAyYHOI'O0 METOJIa MO3HAHMS, TO €CTh Croco0a MoIyyeHus
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETOo
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

WN3yyenne @usuku Ha 0a30BOM ypOBHE TpearosiaraeT OBJIaJEHUE
CIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenrn wsyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHUS
onpenenensl B KoHunenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanuu, peagTu3yrOIMIMX
OCHOBHBbIE  00I111€00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pelIeHHEM



Komnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexaopst 2019 r. Ne ITK4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3y4CHHS OCHOB
CTpPOCHUS MaTepuu U HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopmupoBaHUEe MpEACTaBICHUN O poyid (U3UKKU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHANEHOM AeSTENHHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHue 3TUX Liefed mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero 00pa3oBaHusi 00ECIEYUBACTCA PELICHUEM CIICTYIONINX 3a1aY:

NpHOOpeTeHNe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npruoOpeTeHUEe YMEHUN ONKCHIBATh U OOBSICHITH (DU3NYCCKUE SIBIICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCTIOJIb30BAHNUEM bu3nIecKuX MoJIeTICH, TBOPYECKUX U
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJI0aTh PUPOIHBIC SBJICHHUS W BBITIOJIHSITH OIBITHI,
1abopaTtopHble  pabOTBI M AKCIIEPUMCHTAIBHBIC HCCIICIOBAHUSI  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IIPUOOPOB;

ocBocHHE TIPUEMOB PabOThI ¢ MH(POpPMaLUEH (U3HMUECKOTO COMEpIKAHMS,
BKJTIIOYAst HHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKCHUSIX (U3UKHU, aHATIH3 U
KPUTUYECKOE OLICHUBAHKE UHPOPMAIINY;

3HAKOMCTBO €O c(hepamu poecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTH)KECHUSIX (PU3UYCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obpasoBanus oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, CucKa SKCIEPUMEHTANIbHBIX 33JaHuil, MpejiaraeMblx B paMKax
OCHOBHOTO TOCYJJApPCTBEHHOTO dK3aMeHa 1o (pU3uKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o mnpupone. fABnenHus npuponbl. DU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemHocTs u3Mepenuit. MexayHapoaHasi cucTemMa eIMHHUII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, O0OBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKUX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. ®uznyeckue mpuOOPHI U MPOLEAypa MPSAMBIX H3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenve UEHBI ASNEHUS KAl U3MEPUTEIHHOTO TpUOopa.
2. M3mepenue paccTosTHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaummoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIIMYeCKrX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.



2. HabGmonenue nuddyzum.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUIL] BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psaoB (C  HUCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbIThI IO HAOIIOACHUIO TEIIOBOI'O PACHIMPEHUSI Ta30B.
3. OmnbITH MO0 OOHAPYKEHHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsAsi CKOpPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacdér myTtu u
BPEMEHU JBUKECHHUS.
SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHS] CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozencTBHs Ten. Cuina ynpyroctd M 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHUS U CHJIA
TsokecTu. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTBytomas cwi. Cuila TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaOnroneHue MeXaHUUYECKOTO ABUKEHHUS Tela.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.
3. HaOmtonenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEHUs1 CKOPOCTHU MPHU B3aUMOJIEUCTBUH TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMsI (LIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. Ompenenennie CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IMapuKa Io
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CUJIBL.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIIEHMS U YBEIUYEHU JaBieHus. JlaBneHue rasa.
3aBUCHMOCTh JaBJIeHHs rasa or oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIAKOCTAMH M Taszamu. 3akoH Ilackaia. IImeBmatmueckue
MAaIIMHbI. 3aBUCHUMOCTh JABJICHHS KHUAKOCTH OT TIIyOuHbI. ['mapocraTuueckuii
napajokc. Coobmaroiuecs: cocynbl. ['uapaBianueckne MEXaHU3MBI.

Atmocdepa 3emun u atmMocdepHoe naBiaeHHe. [IpuuMHBI CylECTBOBaHUS
BO3QylIHOW o6osouku 3emau. OneiTr Toppuuemnu. M3mepenune armocepHOro
JaBJICHUs. 3aBUCHMOCTh aTMOC(EPHOro JAaBIICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEPEHHUs aTMOC(PEPHOTO J1aBICHUSI.

JlericTBue XKUIAKOCTH M rasa Ha IOTPYKEHHOE B HUX Teso. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHHS Ira3a OT TEMIIEPATYpPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBnuueckuu mpecc.

ITposiBnenue neicTBUs aTMOC(HEPHOTO TaBIECHMUS.

3aBUCHUMOCTH BBITATKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTH Tela
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U IIJIOTHOCTH XXUAKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_ICﬁ CHUJIbI BECY BBITCCHCHHOU KNIKOCTH.

8. YcCioBHUE IUIaBaHUS TE: MJIaBaHUE WU IOrpy>KEHUC TCJI B 3aBUCUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEH TeJla U KHUIOKOCTH.

N

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIIECH  CHUJIbI, JCHCTBYIOIIEHM Ha  TeJo,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKHWBAIOIIEH CHIIBI,
JEeUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIKOCTh
YacTH TeJia ¥ OT INIOTHOCTH JKUAKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIpENIEIIEHUE €€ TPY30II0bEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS ILIOCKOCTh. [IpaBmio

paBHOBecus pbryara. [[pumeHeHue nmpaBuiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



npaBuio» mexanuku. KIIJI npocteix Mexanus3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUHU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue paboThI CUIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUU TEJa 10

TOPU30HTAJIBbHON NOBEPXHOCTH.
2. HccnenoBaHue yClnoBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.
8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUU.

Mogenu TBEPIOrO, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUU MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaOWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKCHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIUU:
TeIUIonepeaya U CoBeplieHre padoThel. Bubl Terionepeaayn: TEIONPOBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnuecTBo TenmnoTel. YenbHas TEMIOEMKOCTh BeLIECTBA. TeNIo00MeH U
TEIUIOBOE paBHOBECUE. YpaBHEHUE TemioBoro OanaHca. IlnaBineHnue u
OTBEPJAEBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BnaxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotsl TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBleHn CMaYMBaHMS U KaMMJUTSIPHBIX SBIICHUM.
Habmoienue TermmoBoro pacumpeHust Tedl.

W3meHenne naBieHUs Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWM WA
OXJIKICHUH.

[TpaBuiia u3MepeHus TeMITepaTyphl.

Bune! Teronepenayn.

OxJaxieHue Ipu COBEPIIICHUN padOTHI.

HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUTOEMKOCTEHN Pa3TMYHbBIX BEIIIECTB.

. HaOmroienue KureHus.

. HabnroeHne moctossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3yxa B 0aJuIOHE IITTPUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WM OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPYyOKE OT TeMIIepaTyphl.

HaOntonenue w3MeHEHUsT BHYTPEHHEH OSHEpPruM Tella B PE3yJbTare
TerIonepeayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBI€HHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW WU
ropsi4ei BOBI.

OnpeneneHue  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpU
TEMJI000MEHE C HATPEThIM METATTUYECKUM HUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue y1eapHON TEIUIOTHI IJIABJIECHUS JIbJA.

Pazngen 7. DjekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa JIEKTpUYECKUX 3apsafoB. B3ammopelicTBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTB CHJIBI  B3aUMOJEHCTBHSA
3apsKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYINEPIO3UINH IEKTPUUECKUX M0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUPJEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUHN TOK B KHUAKOCTIX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHHUKA. YIETbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Oma
JU1s ydacTka nenu. [locnenosarenbHoe u napamuieibHOE COEAUHEHUE NPOBOJHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOTO ToOKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKHUEe LENMU U MOTPeOUTENnu 3IeKTpUuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHUTHL. B3anmMoAeCTBE MOCTOSSHHBIX MArHUTOB. MarHuTHoOe
nose. MaruutHoe mosie 3eMJIM W €ro 3HauyeHue il Ku3HU Ha 3emiie. OmnbIT
Opcrena. MarHuTHOE 1MoJe ANEKTPUUECKOro ToKa. IIpuMeHenne aneKTpoMarHuToB
B TEXHUKE. J[€MICTBHE MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
IIOCTOSIHHOTO ~ TOKa. [ICHONb30BaHUE  DIIEKTPOABUIATENE B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OneiTel @apajnes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DIIEKTPOreHEpPaTop. CrniocoOb1 MTOJTyYEHHUS AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DneKkTpu3aius Tel.
JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
YCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlencTBUs SNEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHune cuiibl TOKka aMIepPMETPOM.
. 3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarHnuTtHoe€ 1oJjie Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAMpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpIThl MO HAONIOACHUIO DJEKTPU3ALMU Tel MHIAYKIMEHW W 1pu
COIIPUKOCHOBEHUU.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISL HA IPOBOJHUKHA U
JTADJICKTPUKHU.

COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJnpoBaHUE HAIIPSKEHUS.

HccenenoBanre 3aBUCMMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
COIIPOTHBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUMKA OT €ro JIMHBI, IUIOLIAIN IOMEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKEHUA MPU IOCIEI0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MNPU MNAPALIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YePeE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMON Ha
pe3ucrope.

HccenenoBanre 3aBUCMMOCTH CWIIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS ITOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO MOJIs IOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
Y pa3JICJICHNH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneITBl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJEHCTBUSA
KATYILIKHU C TOKOM M MAarHUTA OT CUJIbI TOKA M HAIIPABJICHMSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOBUTATENS.
20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.
21. OnBITBI 1O HUCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.
9 KIIACC

Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanuueckoe pABwkeHHE. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCHUTEIIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NIPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb TeJla IPU HEPABHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oGpaieHus.
JIuneiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMT Cynepno3uLnN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJla
TPEHUS NIOKOSI, IPyTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruianer Bokpyr Connna. IlepBas kocMuueckass CKOpOCTb.
HesecomocTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMmysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CBs3b dHEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMiM. [IoTeHInanbHas s3Heprus cxkatoi npyxuHel. Kunerndeckas
sHeprud. TeopeMa 0 KMHETUYECKON 3HEPIHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCcKOro JABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.
H3Mmepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.
4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBHKEHHS.
HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Hab6nrogenne MexaHM4eCcKuX SIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO
KabuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHUS Tella OT MAcChl Tela U JCHCTBYIOIIEH Ha HEro
CHUJIBL.

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICUCTBUH TEJL.

M3meHenne Beca Tesna Mpu yCKOPEHHOM JBHKECHUU.

[Iepenaua uMiysbca npu B3anMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMIYJIbCa MPU HEYIIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM I1a/ICHUMU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JIBU)KECHUU TeJa MO ACHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINIEr0o paBHOMEPHOIO
JBYDKEHUS MTAPUKA I TETIEHKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBYDKCHHH TEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  TNOABEME TIpy3a C
UCITI0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpAaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.



KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MadATHUKU. lIpeBpanienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BreiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoOJH. [IpojonbHbiE H
NONEpEYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
yIIBTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue kosebaHui Ten MOA JACUCTBUEM CHUJIBI TSKECTH W CHUIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmronenne BeIHYKI€HHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimul.
1. Onpenenenue dYacTOThl W Mepuojaa KoJeOaHWM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIeOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEproa KOIeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPHUOA KOJICOAHHM MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh Mepuoja  KoJjeOaHwii
MPYKUHHOTO MAasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaIeHUS.

Paznen 10. Di1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiiCcTBa
JIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

o vk w N



Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  mogmenr»  cBera.  HMcrounumkm — cBeta.  [Ipsamonunernnoe
pacopocTtpanenue cBera. 3armenusi Connua u Jlynel. Otpaxenue ceera. [lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. llosiHOe BHyTpeHHEe
oTpaxxeHue cBeTa. Vcrnonapb30BaHHE TOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

JInnza. Xop ayuedt B tuH3e. OnTudeckas cuctema oToanmnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak onrtryeckas cucrema. bam3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX IBETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyel B coOuparolie JIMH3e.

XO0J y4yer B pacCEeUBAOLIEH JIMH3E.

[Tomryuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)KEHUs CBETOBOIO Jiydya OT yIJia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
IIaJICHNS HA TPAHUIIE «BO3LyX—CTEKIION.

4. TlomyueHnue n300pakeHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CHJIbI cOOMparoien
JIUH3BI.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. ONBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJACHHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanToBble AIBJI€eHHUS.

Omneitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaxktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
DHeprus cBsI3M aTOMHBIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. J[eMCTBHS pPaaMOAKTUBHBIX HW3JIYYEHHW HA IKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp BoAopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. W3mepenue paanoakTuBHOTO (hOHA.

IToBTOPUTEIBHO-0000 AN MOAYTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOYJb TIPEAHA3HAYEH JJI1 CUCTEMATH3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Py U3YYCHUH BCETO Kypca (U3HMKH, a TAKXKE IJIs MOATOTOBKH K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (U3MKe i O0ydJarolMXcs, BRIOPABIIUX ATOT
y4EeOHBIN MpEeIMET.

[Ipy “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJYYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpruHIMNIHATBHO IEITEIRHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a
CYET TOTO, YTO O0YHAOUIUECS BBIIOJHSAIOT 33JaHus, B KOTOPBIX UM MPEIJIaraeTcs:



HAa OCHOBE [IOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue BIECHUS B OKPYKaIOIIEeH MPUPO/ie U TOBCEAHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEIOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
Yyucie sl IPOBEPKU TUIIOTE3 U MOTYUYECHUSI TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, MPAKTUYECKOTO UCTIOIB30BAHMS PA3IMYHBIX UCTOUYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX U3BECTHBIX BHUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yyenue (u3mky Ha ypoOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare u3yuenus GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obOyuarorierocst OyayT chopMUpOBaHBI CICAYIONINE JTUIHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznueckoil HayKu;

- IICHHOCTHOE OTHOMICHHUE K JOCTMKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukuy;

- OCO3HAaHHUE BAXHOCTU MOPAIBHO-ITUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PU3NUYECKOW HAYKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HaHWE UEHHOCTH (U3UYECKON HAyKW KaK MOIIHOIO0 HMHCTPYMEHTA
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILIEN COCTAaBIISAIOLICH
KYJbTYpBbI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIBHOCTH, WHTEpEca K HCCIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvmupoBaHMs  KYJbTYpPbl 3A0POBbSI M  3MOLUHMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TIPABWJI OE30MacHOTO TOBEICHHS Ha
TpPaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OO0OpYJAOBAaHHEM B
JOMalIHUX YCIIOBUSIX;

- ¢(hOpMHUPOBAHHOCTH HAaBbIKA PeIIEKCHH, TPU3HAHNUE CBOETO MTPpaBa Ha OLUINOKY
Y TaKOr0 K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pPEIIECHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJIOTMYECKOW U
COIMAIbHON HAMPABICHHOCTH, TPEOYIOMINX B TOM YUCIIE U (PHU3NIECKUX 3HAHUH;



e - MHTEpEC K NPAKTUYECKOMY U3YUYEHHIO MPOPECCHI, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUW Ui pELICHUs 3aj1ad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME IJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTed ux

peuieHus;

e 8) amanTanum K M3MEHAIOIMMCH YCJOBMAM COLUMATBHON U NPUPOIHOMH
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBHINOJHEHUH HCCIEAOBAHUN U
IIPOEKTOB (PU3MYECKON HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e - TIIOBBIICHHWE YPOBHSA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATEIIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (GOPMYINPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DU3HMUECKUX 3HAHUI;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX INI00ATBHBIX TOCTIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOSHHsI IpOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuwawrierocss OyayT chOpMUPOBaHbI MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUEeOHbBIC TCUCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:
e BBISABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BTIEHUN );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIUHA, OCHOBAHHUS JIJIS
000011IeHUs U CpaBHEHUS,;



BBISIBJISITH 3AKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (aKTax,
JAaHHBIX U HAOJIIOICHUSX, OTHOCAIITUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBJIGHUH U MIPOLIECCOB, JENIaTh BBIBOJbI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJBUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOATENILHO BEIOMPATh CIIOCO0 pelIeHus yueOHOH (hHU3MIeCKoM 3a/1aun
(cpaBHEHHE HECKOJBKHX BAapUAaHTOB pEIICHHsA, BBIOOp Haubosee
HOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE 1eHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuit SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHMBaTh HAa MNPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAIHIO,
MOJYYEHHYIO B X0JI€ UCCIIeIOBaHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HhOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 Pe3yIbTaTaM
POBEAEHHOTO HAOIIO/ICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3MPOBATh BO3MOXKHOE  JajlbHEWIlee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHMOPMAIMK WM JAaHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (JOPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (OpMy TNpeACTaBICHUS
uHQOpMAIlMl W WUTFOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, TuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBHUA:

B X0/€ OOCYXIEeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYXKIaeMOW TEMBI U
BBICKa3bIBaTh MJIEW, HAICJICHHBbIC Ha pElICHHE 3aJaud U TOAJIepKaHHe
0J1arokenaTeabHOCTUA OOILECHNUS;

COIIOCTABIATh CBOM CYXKIEHHS C CYXKICHHSIMU JAPYTUX YYACTHHKOB
nuarnora, 0OHapYKUBATh Pa3INune M CXOACTBO ITO3UIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



NyOJIMYHO MPEACTABIATH PE3YIbTAThI BHIIOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHUMATh U UCHOJIB30BATh NPEUMYIIECTBA KOMAHIHON U MHIUBUAYaIbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIeMBbI;

OPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPTraHN30BBIBATH JEUCTBUSA
no e€ JOCTIKEHHUIO: pachpeiessaTb pOJiH, OOCYXKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITMIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HampaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/Ibl;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOIMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO C(HOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOCHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUECKUX 3HAHUI;

OpUEHTHPOBATbCS B  Pa3MYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJdbHOE, TPHUHSATHE pEIICHUS B TpyMIe, NPUHATHE pEIICHUN
rpymIon);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pelIeHUsT PU3NUECKON 3a1aul WIH
IUTAHAa HMCCIICJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh jiaH €€ u3MEeHEeHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTUXKEHHUS) Ppe3yJbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(GU3NMYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEM;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa IIEIN U YCIOBUSIM;

CTaBUTH €051 HA MECTO JAPYTOro YEIOBEKa B XOJE CIIOpa WIIA JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
NpPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUI:

WCIIOJIb30BAaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIASL
ChJIa, nedopmarus (ynpyras, MJIacTUYECcKas), HEBECOMOCTD,
COOOIIIAIOITUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBH)KEHHE YaCTHUIl BELIECTBA,
pPaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpUUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpalleHus, epeaava JaBleHus TBEPAbIMU TEIaMHU, )KUJIKOCTIMHU U Ta3aMu,
aTMOC(pepHOE [1aBJICHHUE, IJIABaHUE TeJ, IPEBPAILICHUS MEXaHUYECKOU
HHEPrUMr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNW B
OKpY’KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHUS B TPHUPOJE:
IpPUMEPBI JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXKUBOU
NpUpOJIe, NCUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMoc(epHOro JaBJICHUs Ha >KMUBOW OpraHHU3M, IUIaBaHUE PbIO, pblyard B
TeJe YeJ0BeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SBJICHH;
ONKCHIBaTh U3YYECHHbIE CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
duznyeckue BeMUYUHbI (Macca, 00bEM, INIOTHOCTD BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIA YNPYTOCTH, CHJIa TSHDKECTH, BEC TEJa,
CUJIa TPEHHUSI, 1aBJIeHHE (TBEPIOTO TeJa, KUIKOCTH, Ta3a), BEITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KOO (PUIIMEHT TOJe3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKas U
MOTEHIUAJIbHAST JHEPTUsl), MPU OMNUCAHUM TMPABWIBHO TPAKTOBAThH
(bU3UYECKU CMBICI UCTIOJIH3YEMbIX BETTUYMH, X 0003HAUYCHUS U STUHUIIBI
bu3MUeCKuX BEIMYMH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHUS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHU4EeCKOM



OHEPruv, MpPHU OSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTEC CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE H3 1-2
JIOTUYECKUX I1aroB ¢ OMOpol Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7auyd B 1—2 JEHCTBUS, HCHOJB3Yysl 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHS 3314 3aIUCHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIUYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUEThI, HAXOAUTH CIPABOYHbIC
JaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIECHUBATh PEATHUCTHUYHOCTh
NOJy4eHHOM (PU3NUECKON BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOIIU
(bU3MYECKUX METOJIOB, B OITUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
MPEANOJIOKEeHNE (TUIIOTE3Y ), pa3IMiaTh U UHTEPIPETUPOBATH MOTYyUECHHbBIN
pe3ynbTaT, HaXOAUTh OLIMOKM B XOJE OIbITa, JeJIaTh BBIBOJBI MO €ro
pe3ynbTaram;

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WITU
(bu3nYecKuX CBOMCTB Tel: (hOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOMpaTh YCTAaHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHUSI, 3aMUCHIBATH X0/
ombITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
UPpoBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSAMBIX HU3MEPEHUH (3aBUCMMOCTU IYTHU
PaBHOMEPHO ABUKYIIETOCS TEIA OT BPEMEHHU JABUKEHHUS TEJIA, CUIIbI TPEHUS
CKOJIbXKEHHUSI OT Beca TeJla, KadyecTBa OOpabOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHUs TeJ, YCJIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUKM  YYEOHOTO WCCJIENIOBaHMs, COOWMpaTh yCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pEe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE



NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BeIMYUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIbKEHUs, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAs CUJa, JCHCTBYIOLIas Ha MOTPYKEHHOE B
KHUIKOCTh  TeNOo, KOIPPHUIMEHT TOJEe3HOro  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPEII0KEHHON MHCTPYKIUH: TPHU BBHITOJHEHUU
U3MEpPEHHI coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAUYCHHE UCKOMOM BEJIMUMHBI;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0opaTOPHBIM
000py/I0BaHUEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMeTp,
phIYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHusi (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHHA Ipecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTOJIb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHHUM U HEOOXOUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B MOBCETHEBHOM
XKU3HU U1 oOecrieueHus: 0e30MacHOCTU MPH O0pallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIOJICHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKaIoIleH cpesie;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM HIM MOXKET OBITh
HEIO0CTOBEPHOM;

UCITOJIb30BATh MPU BBINIOJHEHUN Yy4EOHBIX 3aJlaHUM HAay4HO-IOMYJISAPHYIO
auTepaTypy GU3HUECKOTro COJAEpKaHus, CIPaBOYHbIE MAaTEPHUAJIbl, PECYPCHI
cetu UuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPkKaHUS, B TOM
qHCclie MyOJIMYHO IeTaTh KpaTKUe COOOLIEHHS O pe3yibTaTaX MPOEKTOB WUIIH
y4eOHBIX HMCCIENOBAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH



MOHATUMHBIM ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTALIUEH;

IPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00S13aHHOCTH B TPYyNIlE B COOTBETCTBHMU C TOCTABJICHHBIMHU 3aJlayaMH,
CIICIUTh 3a BBIINOJIHCHUEM IIJlaHA JACWCTBMM, aJICKBAaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBbHOCTb  TPYINIbl, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMO/ICHCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCITIOJIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amMop(HbIe Tela, HACBIEHHBIH W HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUUYECKHUN 3apsijl, IEKTPUUECKOE I0JI€, IPOBOJIHUKU
U UDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE U C)KaTHe, Tellonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBaHUE, KAllWUIAPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHUWE, KpHCTAJUIM3auus (OTBEpJAEBAHUE), KHUIICHUE,
TeIruIonepesaya (TEerIonpOBOJHOCTb, KOHBEKLUA, U3ITyYEHHE),
IEKTPU3aLUs TEJ, B3AUMOJCHUCTBHE 3apsA0B, JEHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMBIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO IOJS1 Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIIHUSA)
0 ONHMCAHUID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPHUPOAE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHbIE SBIEHUS B HPHUPOJE,
KpUCTaUIbl B Mpupoae, usiydeHue CoaHua, 3amMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETA, DJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emMJiu, Apei ¢ MoJI0COB, POJIb MATHUTHOTO TOJIS JUIs )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, NPHU 3TOM IMEPEBOJUTH NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (IMPHU3HAKU) (PU3NUYECKUX
SIBIICHUU;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, yJENbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU



MaIIMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/lyXa, AEKTPUUYECKUH 3apsi], CUIIa
TOKA, JJICKTPUYECKOE HAaNpsHKEHUE, CONPOTHUBIECHUE IPOBOJHMKA,
yZI€JIbHOE CONPOTUBIIEHUE BEILIECTBA, pa00Ta U MOIIHOCTb AIEKTPUUECKOTO
TOKAa), NpHU ONHCAHWW TPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICH
UCIOJIb3YEMbBIX BEITUYMH, 0003HAYEHUS U €IUHUIIBI PU3NUECKUX BEJIUYHH,
HaXoAUTh (POPMyJbI, CBSA3BIBAIOLIME JAHHYI (U3HUYECKYIO BEIMYHHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(bU3NYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOpHH
CTPOECHMS BEIIECTBA, MIPUHLMII CYNEPIO3ULUU TO0JEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jxoyns—JleHua, 3aK0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMCHIBaTh €T0 MaTEMATHUYECKOE BhIPAKECHHE;
OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTHYECKUX
IIaroB ¢ OMopod Ha 1—2 W3yYeHHBIX CBOWCTBA (DU3HUECKUX SIBICHUI,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 3a/laydl 3alKChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK
JaHHBIX JJI peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOUMbIe i1 €€ pelleHus, MPOBOAUTH pacu€Thl W CpPAaBHUBATH
NOJIyYEHHOE 3HaUEHUE (PU3NYECKON BETMYNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaThb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpU HNOMOUIU
($u3NYECKUX METO/OB, MCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABHWIBHOCTh IOPSJIKA
IIPOBEJICHUS MCCIIEN0BaHNUs, 1€J1aTh BbIBOBL;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(u3nYECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU H3IYYCHHH OT IBETa H3IyYarolied (MOrIonaroiei)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypPbl KUJIKOCTH U
wiomaau €€ TOBEpXHOCTH, DJJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
AIIEKTPUYECKUX 3apsAOB, B3aUMOACHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yalM3allsl MarHUTHBIX TOJEeH TIOCTOSHHBIX MAarHuTOB, JEWUCTBUSA
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOABUTATENI TOCTOSHHOIO TOKa): (opMyJIupoBaTh



IIpOBEpsieMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBITIOJIHATH [IPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIaKHOCTH
BO3/[yXa, CHUJIbl TOKAa, HANPSOKEHHs C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYHUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TNPAMBIX HM3MEPEHUN  (3aBUCHMOCTD
COMPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOTO
CCUEHHUS U YICIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 MpPOBOAHMK, OT HANOpPsDKEHUS Ha  IPOBOJHMUKE,
UCCIIEJOBAaHUE IIOCJIEIOBATEIbBHOTO UM  NApajuIeIbHOTO  COSAMHEHUH
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTaThI OJYYEHHOW 3aBUCIMOCTH B BHJI€ TaOIHI U TpadUKOB, 1eTaTh
BBIBO/IBI 110 pe3yJIbTaTaM MCCIICIOBAHMS,

IPOBOAUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBa, CONPOTUBICHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHS, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJENysl NMPEJIOKEHHON MHCTPYKLUUH, U
BBIUNCIISATh 3HAYEHNUE BEJINYNHBI,

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C ONIOPOM Ha UX ONHUCAHMsI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AEKTPUYECKUE
PEIOXPAHUTEIH, DJICKTPOMArHHUT, SJICKTPOABUTATEh TTOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
(u3nyecKue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M HW3MEPUTEIIbHBIC
puOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, JBUTrATE]b BHYTPEHHETO CrOpaHMUs,
DIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeneu ¢
MOCJIE0BATEIbHBIM U MapaICIbHBIM COCTUHEHUEM 3JIEMEHTOB, paziuyast
yCIIOBHBIE 0003HAYCHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaXx)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IIOBCEIHEBHOU



KU3HU Il oOecrieueHrss 6€301acHOCTH MpU oOpalieHuu ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIIOJICHUSI HOPM
IKOJIOTUYECKOTO TMOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
HNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUN © TyTEM CpPaBHEHHS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIIETISATH HH(POPMAIIHIO, KOTOpast SBISICTCS
IPOTUBOPEUNBON MJIH MOKET OBITh HEJOCTOBEPHOIA;

WCITOJIB30BATh MPHU BHITIOTHCHUH y4E€OHBIX 3aJaHUNl HAYYHO-TOMYJISPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UuTtepner, BrageTh mnNpuéMaMu KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBICE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX WMCTOYHUKOB (DHU3UYECKOTO
CoJIepKaHus, B TOM YKCJIE TyOJUIHO MPECTABISATh PE3YIbTaThl MPOSKTHON
WJIA UCCIIEZIOBATEIBCKOM eI TEIbHOCTH, IIPH 3TOM TPaMOTHO HUCITOJIb30BaTh
W3YYCHHBIM TIOHATUMHBIM ammapar Kypca (HU3MKH, COMPOBOXKIAThH
BBICTYIUICHHE TTPE3CHTAIIHNCIH;

IpPU  BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCICAOBAHUN (DU3UIECKUX
IPOLIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NeSATEeTLHOCTH TPYIIIBI, BRICTPABATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcYéTa, MaTepualibHasi ToOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U TEpPEerpy3KH, IHEHTP TSKECTH, aOCOIIOTHO TBEPJIOE TeJo,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXaHMYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, dJIEKTPOMAarHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIbHO30PKOCTH,
CIIEKTPhI UCITyCKAHUS U TIOTJIOMICHUS, anbda, 0eTa- U raMMa-u3JIydeHus,
W30TOTIBI, STCPHAS DPHEPTETHKA;

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JBIKCHHE TI0 OKPY)KHOCTHU, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXaromiue u
BBIHYKJCHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE



3BYyKa, INPSAMOJIMHEMHOE PpaclIpOCTPAHECHUE, OTPAKECHHE U IPEIOMIICHUE
CBETa, M0JHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUSA CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpyXaromeM Mupe (B TOM uyucie (U3NYeCKUe SIBICHHUS B MPUPOJE:
INPWINBBI U OTJIMBBI, JBUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
36MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBJIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPapUOIECTOBOTO M PEHTITEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pafvoaKTUBHBIM (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE pPAJAMOAKTUBHBIX M3IyYE€HUW Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBONCTBa (IPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JBM)KCHUH, YCKOPEHME, IIEPEMEIICHHUE, IIyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHHUs, CHJIAa YIOPYIOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHHUs, BEC Teja, HUMIIYJIbC Tejlda, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAs SHEPrusl Tena,
MNOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
IIPYKUHBI, KHHETUYECKAs DHEPT U, ITOIHAS MEXaHUYECKasl SJHEPI U, IEPUOT
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb IPEJIOMIIEHHS CpEelbl), MpPU ONUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HauUEHUA W €AUHMIIBI (PU3UUYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (PM3HYECKYIO BEIUYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPTHUH, 3aKOH BCEMUPHOIO TATOTEHUS,
IPUHLUI CYNEPIO3UIMM CWJI, NPUHLUII OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHHs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI
OpU SACPHBIX PEAKIUIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aMMChIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHHUE;



OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
buznyecKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a1a41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKHUE BEJIUYMHBL: HA
OCHOBE aHaJM3a yCIOBHS 33[]a4M 3alIUCBhIBATh KPATKOE YCIOBUE, BHISIBIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE ISl pEIIeHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS (PU3NYECKOUN BETNUHHBI;
pacrno3HaBaThb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HNOMOUIU
($u3NYECKUX METO/OB, MCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABWJIBHOCTh MOPSJIKA
IPOBEJCHUS  MCCIECJOBAHUS, [JENaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUW WIH
¢usznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHU, NPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3ioxeHue Oeyloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHs MpeaMera B coOuparomien
JAUH3€e, HAOII0JEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
000pyI0BaHusl, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeaensis
CpeHEee 3HAaYCHHE W3MEpsIeMOM BeIUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a U3MEpEeHUs
(M3MepUTEIILHOTO IPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XXEHMM 0€3 HadaJbHOM CKOpPOCTH, IE€pUoJa
KoJIe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpejaoMJIeHHs] OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BUe TaOMUI] U IpaduKoB, IeIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIE0BAHNUS;

IPOBOANTHh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOJHOTO TAaJEHUs, >KECTKOCTh MPYKUHBL, KOIPPUIUEHT TPEHUS
CKOJIBKEHUS, MEXaHudeckass padoTa M MOUIHOCTh, YacTOTa U IMEPUOJ
KOJIe0aHUN MAaTeMaTU4YeCKOr0 W MPYKMHHOIO MAasiTHUKOB, ONTHYECKas
cuia coOuparmolield JUH3bI, pPaJuOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINIOJHATD
U3MEpEHUs, CleAysl MPEeNOKEHHOW HHCTPYKLHU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJIYYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW M3YYEHHBIX (U3NYECKUX MOJAENEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, [IJIJaHETapHask MOJEJIb aTOMa, HyKJIIOHHAs! MOJIEJIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HU3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CIUIOMETP, NaTUMKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, MepHuckorn, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUECKHX MPOLIECCOB MPH
pelieHny  y4eOHO-TPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIs
IOCTPOEHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U cOOMparouiei JMH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPH OOpaIlleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTHYECKOTO MOBEJCHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATENbHO (OPMYIIHUPYSI MOMCKOBBINA 3allpoc, HAXOAUTh
IyTU ONpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;



UCITOJIb30BATh MPU BBINIOJHEHUN YyUEOHBIX 3aJlaHU HAy4HO-IOMYJISAPHYIO
auTeparypy GU3NYECKOro CoAepKaHus, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu VHTepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HMCTOYHUKOB (PU3NUYECKOTO COJEepKaHUA,
nyOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOEKTHOM MITH MCCIIEI0BATEIbCKOM
NESITeTbHOCTH, TPU OTOM TIPaMOTHO  WCIIOJIb30BaTh  HM3YYCHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3UKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAIME C Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 o - 2
H3Hia - Hayka o fpupose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnyecKue Be 2 1
VISHICCIHE BETITIHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' T A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHue BemiecTa 1 bubmorexa [TOK
' p H https://m.edsoo.ru/7f416194
27 JIBr>KeHUE U B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
[PETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBue TeJ
3.1 MexaHn4eckoe JBHKCHUE 3 bubmorexa [TOK

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Bbu6nuoreka [JOK

3.2 HHepuus, Macea, mI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugsr cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 3 Bbu6nmuoreka [JOK
’ TeJIaMM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 Jlasenne KuaKoCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmocheproe nasneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
>1 PaboTa u mommocT® 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE TEJIa 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 3
RAMIHCCRHE KOAChamA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBLI€ IBJIEHUSA
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bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f4 1ada6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
. A 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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