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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPEOOBAaHUU K pe3yJibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHON MPOrpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takxe ¢ yuéTom QeaepanbHOil padoyeit mporpaMMbl BOCIIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpamMMbl 1O (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYarOIIUXCS U OpPraHU3aIUI0 N3Y4YCHUS
bu3UKKN Ha JEATeNbHOCTHOM OCHOBE. B mporpamme mo (pu3uke y4uTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeMETHBIM pe3yJibTaTaM OO0ydeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O O0IIEro 00pa30BaHMUs.

[Iporpamma 1o (¢u3MKe YyCTaHABIUMBAECT paclpejeieHue Yy4eOHOro
Marepuaiga To rojaM oOyueHus (IO Kjaccam), MOpeajaraeT MTPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEAMETHOTO COACPIKAHUS U yU€TEe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

[Iporpamma no ¢usuke paspaboraHa C LEIbI0 OKa3aHUS METOJIMYECKOMN
MIOMOIIH YYUTEIIO B CO3JaHUU paboUeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka SABISETCS CHUCTEMOOOPA3YIOIIMM JIJII  €CTECTBEHHOHAYYHBIX
y4eOHBIX TIPEAMETOB, IOCKOJbKY (DU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOIIECCOB M SBJICHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢duznueckoi reorpadueil, BHOCUT BKJIA]] B €CTECTBEHHOHAYUYHYIO KapTUHY MUDPA,
IpelocTaBiIsieT HauOosiee sACHbIE O00paslibl NMPUMEHEHHS HAay4YHOTO METoHa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 riaaBHBIX 337124 PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaAaMOTHOCTHU U
MHTEepeca K HayKe Yy 00yJaroniuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMPEIOaraeT OBJIAJICHUE
CIEAYIOINMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U  MCIOJIb30BAaTh  HAyYHbBIC
JIOKa3aTeNbCTBA JJIS TOJYUEHHUS BBIBOJIOB.

Henu wsyuyeHuss ¢GU3MKH HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B KoHrenmuu mnpenogaBaHusi yuyeOHoro mpeamera «Dusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusx Pocculickori denepaiuu, peaTu3yrONINX
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIAEHHON pelIeHueM
Komnerun MunuctepcTBa npocsenienus Poccutickoit @enepainuu (MpoTOKOJI OT
3 nexabps 2019 r. Ne [1K4BH).

Heaun nzyyenus pusuku:

e TMPHOOpPETEHHE WHTEpECca M CTPEMIICHUS OOYYalomUXCs K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE MX WHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE TMPEJCTABICHU O HAYYHOM METOJE IIO3HAHUS U
dbopMHUpOBaHUE WCCIENOBATEILCKOTO OTHONIICHHUS K OKPYKAIOIINM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yjbTaTra HU3yUYCHUs
OCHOB CTPOEHHUS MaTepuu U (PyHITaMEHTAIbHBIX 3aKOHOB (DU3UKU;



dbopmMupoBaHue MpeACTaBICHUN O ponu (U3UKU JUIST Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax  Oymyuieit
npo¢eCCUOHANILHON AESTEILHOCTH, CBI3aHHOU ¢ (DU3UKOM, MOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX eI MPOorpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEIYIONIUX 3a1a4.:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIECTBa, O
MEXaHMYECKHUX, TEIUIOBBIX, 3JEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

npUOOpEeTeHNE YMEHUM ONUCHIBATH U OOBACHATH (DU3NYECKUE SIBJICHUS C
UCIOJIb30BaHUEM TOJYYEHHbBIX 3HAHUM;

OCBOCHHME METOJIOB pEHIeHUs] MPOCTEUINNX pacuyE€THBIX 3a1ady ¢
UCIIOJIb30BAHUEM bu3znuecKux MoOjIeTIeH, TBOPUYECKHUX U
PAKTUKOOPUEHTUPOBAHHBIX 33]1ay;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIC SIBIEHUS W BBINOJHATH
OTIBITHI, TAOOpATOpPHBIE pabOTHI U IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HH(POpMaIuen GU3NIECKOro CoiepKaHus,
BKJIOYast MHGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATHU3
U KPUTHYECKOE OlIEHMBaHHE UHPOPMALIUK;

3HAKOMCTBO €O  chepamu  mpodeccHoHaNbHOM  AESTENbHOCTH,
CBA3aHHBIMM €  (U3UKOM, U  COBPEMEHHBIMH  TEXHOJOTHSMU,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBeHb) Ha yPOBHE OCHOBHOI'O OOIIEr0O

oOpazoBanus oTBoaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
8 kacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 102 gaca (3 yaca B HEZIel0).

[Tpennaraemslii B mporpamMme 1o (GU3MKe IepeueHb J1ad0paTOpHBIX paboT U
ONBITOB HOCHT PEKOMCHJATCIbHBIM XapakTep, YYHTENb JeJacT BbIOOP
IPOBEJICHUS JIA0OPATOPHBIX PAOOT M OIBITOB C YYETOM HMHIMBHIYAIbHBIX
OCOOCHHOCTEH  OOydYaroIIuXcCs, CIHMCKa OKCICPUMEHTAIbHBIX  3aJaHUM,
npeiaracMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOI'O SK3aMEHa 10 (hU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbl. M3Mepenue pusmueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts u3mepennit. MexayHapoaHasi cucTemMa €IuHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKH U3Y4aloT IMPUPOIY.
EcTecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, DJKCHOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHHe HabmonaeMoro spieHus. OnucaHue QU3NYECKUX SBICHUHA C
IIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuuecKkue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIE

SIBJICHUS.
2. ®uznueckue MpUOOPHI U MpoIeaypa NPSIMBIX U3MEPEHUM aHAIIOTOBBIM
U IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpeienieHue 1EeHbI JeICHUS MIKaIbl U3MEPUTEIHHOTO TPUOOpA.
N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl HpU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYrKa TEMIEPaTypPhl.

[IpoBenenue ucciaen0Banus Mo MPOBEPKE TUIIOTE3bI: JaJbHOCTD MOJIETA
HIaprKa, MyIeHHOTO TOPU30HTAIIBHO, TeM 0OJIbIIE, YeM OOJIbIIIE BBICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHUSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOLINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaelictBue yacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEN U TBEPIBIX
(kpuctamnyeckux) Tea. B3anMocBsa3b MEXy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX U KX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBUIKECHHUS.

2. HaGmonenue muddysun.

3. HaGmonenue  sBieHuil, OOBACHSIOMMXCA  TPUTSDKCHHEM  WITH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PAIOB (C HCIOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 10 HAOIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

Pasnen 3. /IBu:keHMe M B3aUMOAelicTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHUH. Pacuér nmytu u
BPEMEHHU JIBUKCHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3anmopaeicTBue Ten Kak MpUYMHA
W3MEHEHUS CKOPOCTH JBWXKEHUA Tela. Macca kKak Mepa WHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUIIC
o0BbEMa BellecTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. U3Mmepenue cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SBJICHUE TATOTEHUS U CUa
TsokecTd. Cuna TSHKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKOJNBXKEHUS U TPEHUE MOKOsA. TpeHue B NMpuUpoje u
TEXHHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIDKEGHMs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompenenennie cpeaHeil CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
3. OnpexneneHune MIOTHOCTH TBEPIOTO TENA.
4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnbITHL, IEMOHCTPUPYIOLIHNE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHUSI OT
BEca TeJla U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTE U ra3oB.

HNasnenune. CriocoObl YMEHBIICHHUS] U yBEJIUMYECHUs NaBieHus. JlaBieHue
raza. 3aBHCHMMOCTb JaBlIeHHMs Tra3za oT oO0BéMa, Ttemmeparypol. Ilepemaua
NABIICHUSI TBEPIBIMU TEJNaMH, >KHAKOCTAMH U Ta3amH. 3akoH Ilackais.
[TneBMaTHUeCcKHEe MAIIMHBI. 3aBUCUMOCTH JIaBIICHUS KUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapamokc. CooOmraronuecss cocyabl. [ wapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
Bo3ymHON 00omouku 3emun. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJICHUS. 3aBHCHUMOCTh aTMOC(HEpPHOTO MaBIICHHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBrE XKUJIKOCTHU U I'a3a Ha NOTPYKEHHOE B HUX TeJ0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmaronuecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

3aBUCHUMOCTb BBITAJIKUBAIOIICH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH
T€JIa U INIOTHOCTH KUJKOCTH.
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7. PaBEeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcioBHeE IUIaBaHUs TEN: TUIABAHHUE WIIN NTOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamophule padomot u onvimot.

1. UccnemoBaHnue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOrpyKEHHOM
B KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue BBITAJKUBAIOLICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIECH CHUIIbI, JECUCTBYIOLLIEH Ha
TEJO B )KUJAKOCTH, OT MAacChl TeJA.

4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI,
JNEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT OOBEMA MOrpYyKEHHOW B
AKUJKOCTh YAaCTH T€JIA U OT INIOTHOCTU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeJIeNIEHNE €€ rPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanundeckasi padota. MoOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBumiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHeTnueckas W MOTEHUHUAJNbHAs DSHEPIUS.
[IpeBpamieHne OAHOTO BHJIA MEXAHMYECKON DSHEPrUM B JPYyrod. 3aKkoH
COXpPaHEHHUsI JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBH)KEHHUH Teja

110 TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBUM PaBHOBECHS pblyara.
3. Usmepenwne KIIJ] HaKITOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

Pa3nen 6. TeruioBble IBJICHUS.

OCHOBHbBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHUS
BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHNE CBOWCTB ra30B, )KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUU MOJIEKYJSIPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacCuIMpeHue U CxKaTue.

Temneparypa. CBa3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl U3MEHEHUsS BHYTPEHHEH SHEpruu:
TEIUIONepeaya ©W  COBepmieHne  paboTel.  Bumel  Temomepemaun:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. Y nenbHas TENI0EMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeIuioBoro OanaHca. I[lnaBnenue u
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAd TEIUIOTA ILIABJICHUA.
[TapooOpazoBanue u xonaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora



napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix asurareneir KIIJ temnoBoro aBuraress.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaurBaHUS U KATWIISIPHBIX SBICHUN.
HaGumroenue TemioBoro paciimpeHust Teil.

N3menenue naBneHus raza npu U3MEHEHUU 00bEMA U HArpEBaHUU WU
OXJIaXKJICHUU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr Teronepenaum.

OxmnakieHue Npu COBEPIICHUH PaOOTHI.

Harpesanue npu COBEpILICHNN Pa0OThI BHELIHUMU CHIIAMH.

10. CpaBHeHME TEINTIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUH.

13. Mojiesi1 TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1. OmbITH IO OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnpITHI 10 BEIPAIIMBaHUIO KPUCTAJJIOB MOBAPEHHOW COJIM WJIM caxapa.
3. OmnbITH 1O HAOIIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBieHUs BO3AyxXa B OalJIOHE IIMPHUIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

6. IlpoBepka THUIOTE3bl JHMHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA

KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIepaTyphl.
7. HaGmronenne wm3MeHEHMs] BHYTPEHHEW SHEPrUU Tela B pe3ysbTare
TEIUIoNepe aun U paboThl BHEIIIHUX CHII.

8. HccnenoBanue siBICHHS TEMJI000MEHA MPU CMENIMBAHUU XOJIOTHOW U

ropsiueu BOJIBL.

9. OnpexneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOrO BOJIOH TIIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIWIHHIPOM.

10. Onpenenenue yaenbHON TEMI0EMKOCTH BEIIECTBA.

11. MUccnenoBanue npouecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAeabHOM TEIUIOTHI IJIaBJICHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauus Ted. JIBa poaa sneKkTpuyecKkux 3apsioB. B3aumopeincrue
3apspKeHHBIX  Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TeIaMu).

Dnektpuueckoe noje. Hanpssk€HHOCTh 3nekTpudeckoro nosst. [IpuHimn
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurenu anekTpuyueckux 3aps10B. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JOUANEKTPUKU. 3aKOH COXPAHECHUS
AJEKTPUYECKOTO 3apsiaa.

aohownPRE
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DJIEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHMUS JIIEKTPUUECKOIO TOKA.
NcTtoyHukn moCTOSIHHOTO TOKa. J[EMCTBUSI JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass nenb. Cuna TOKa. OJNEKTPUYECKOE — HAIPSKECHHE.
ConpoTuBieHUe IPOBOJAHUKA. Y IE€TBHOE CONMPOTUBIIEHUE BellecTBa. 3akoH OMa
s ydactka uenu. llociepgoBatenbHOE W MApaJUIENbHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH AJNEKTPUYECKOr0 ToKa. 3akoH Jlxoymns—JleHia.
DneKkTpudecKkue IMend M MNOTPeOUTENN DJIEKTPUUYECKOHM HSHEpruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuThl. B3auMoaeHCcTBHE MOCTOSHHBIX  MarHUTOB.
MarunurtHoe nosie. MarHuTHOE 1moJie 3eMJIM U €ro 3Ha4eHUE JIJIs )KM3HU Ha 3eMJIe.
OmeiTr Opctena. MarHutHoe moJie DJIEKTpUYECKOro Toka. IlIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOTO MOJs HAa MPOBOJHUK C
TOKOM. DIIEKTPOABUTATENh MTOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATENIECH B TEXHUUECKUX YCTPOKMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHONM WHAYKUMUU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOMYYEHUs] AICKTPUUECKON IHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JEKTPUUECKUX 3apsI0B U B3aUMOACHCTBUE 3apsIAKEHHBIX TEJ.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOIHUKH U AUBIEKTPUKH.
MoenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO TMOJIS.
M cTOYHUKM TTOCTOSTHHOTO TOKA.
JIlencTBUs 3JIEKTPUYECKOTO TOKA.
. DJIIEKTPUUECKUM TOK B )KUIKOCTH.
."a30Bblii pa3psia.
. I3MepeHue cuiibl Toka aMIepMeTpoM.
. I3sMepenue 31eKTpU4eCKOro HanpsiKEHUsI BOJIbTMETPOM.
. Peoctar u Marazus conpoTUBIICHU.
. BzanmoiericTBuE NOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTU pa3CICHUS TTOIIOCOB MarHUTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoe 1oJje Toka. JEeKTPOMarHur.
. JlericTBME MarHUTHOTO TIOJIA HA MPOBOJHUK C TOKOM.
. DJIEKTPOJBUTATENH ITOCTOSHHOTO TOKA.
. UccnenoBanue aBICHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.
. OnbiTel Dapajes.
.3aBUCUMOCTh HampaBJCHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBCHHUH.
25. DJIEKTPOTreHEPaTOP MOCTOSHHOTO TOKA.
Jlabopamopnwie padbomot u onvimol.
1. OnpITel 1O HAOJMIONCHUIO OJJICKTPU3AIMK TeJl HHAYKIMEH U TIpHu
CONPUKOCHOBEHUH.
2. HccnemoBanue HAEUCTBUS SJICKTPUYECKOTO MOJISI HA NPOBOJHUKH H
TTASJICKTPUKH.

BOooNoOh~WNE
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COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

W3MmepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHUS.

NccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb ANEKTPUYECKOTO

COMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, MJIOMIAJA MONEPEUYHOTO

CEYEHUs U MaTepHaa.

8. IlpoBepka mpaBuiia CIOKEHHSI HANPSHKEHUN MPH TMOCIEA0BATEILHOM
COEMHEHNH IBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia s CWIbl TOKa MPU MAPAJIIETBHOM COECIUHEHUHU
PE3UCTOPOB.

10. Onpesenienre paboThl ANEKTPUUECKOTO TOKA, UIYILIETO YEPE3 Pe3UCTOp.

11. OmpesiesieHHe MOUIHOCTU 3JIEKTPUYECKOr0 TOKa, BBIIEIsAEMOM Ha
pe3ucTope.

12. UccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHUS Ha HEl.

13. Onpenenenue KII/] narpeBarens.

14. UccnemoBanre MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15. UBydyeHre MarHuTHOTO TIOJISI TIOCTOSHHBIX MArHUTOB TIPU  UX
00bEIMHEHUH U Pa3/ICIICHNUN.

16. UccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyLIKE.

18. I3ydeHue AeiiCTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. U3mepenne KIIJI anekTpoaBuraTenbHONM yCTAaHOBKH.

21.OnpITBl IO MCCIENAOBAHUIO SABJIEHUS AJIEKTPOMArHUTHON WHIYKLWH:

UCCJIEOBAaHNE M3MEHEHUI 3HAYEHUS U HAIpaBiICHUS WHAYKIUOHHOTO

TOKa.

9 KUIIACC

o0k w

N

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe ABWKeHME. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOI0 ABWKEHHs. PaBHOMEpHOE MpPsSIMOIMHENHHOE
newxenne. HepaBHomepHOe mnpsMonuHeiiHoe naBwxeHue. CpenHsas
MTHOBEHHAsI CKOPOCTH TeJla IPU HEPABHOMEPHOM JBHKCHUMU.

Yckopenne. PaBHOyckOpeHHOE TpsiMONMHEHHOE nBrkeHue. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMEpHOE NBHKEHME 1O OKpYX)HOCTU. llepron u yactora oOpanieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

IlepBeiit 3axkoH Hprotona. Bropon 3akoH Hserotona. Tpetuin 3akoH
Herorona. IIpuHumn cynepno3uuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUABI TPEHUS.

Cunia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBmwxxenue miaHeT Bokpyr Coinnia. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.



PaBHOBecue MarepuanbHOM TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOr0 Tejla C 3aKpeIUIEHHOW OChbl0 BpamieHusa. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynece Tena. U3menenne nmnyinbcea. Mmnynbe cuiibl. 3aKOH COXpaHEHMS
uMITyJbeca. PeakTuBHOE IBUKEHNE.

Mexanundeckass paboTa U MOIIHOCTb. PaboTa cui TsKecTu, ynpyrocTu,

TPEHUS.

CBs13b dHepruu U pabothl. [loTeHIManpHass 3HEPrusi Tena, MOJHIATOrO

HaJl IOBEPXHOCTHIO 3emud. [loTeHnuanbHasg DHHEpPrus CHXKaTou NPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KWHETUYECKOM SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

1.

2.
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8.

9.

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

HaGmionenre MexaHMYeCKOro JBHUKEHHUS Tejla OTHOCUTEIBHO Pa3HbBIX
TEJl OTCYETA.

CpaBHeHUE MyTel U TPACKTOPUN JIBUIKEHHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEMHOTO JIBUKEHUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHHUSI.
HaGmronenue nBr>XeHHs Tea Mo OKPY>KHOCTH.

HaGmionenre MexaHWYECKUX SIBICHHUM, MPOUCXOISAIIMX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU
OTHOCHUTEIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl Tela U AEHCTBYIOIIEH HA HETO
CHJIBL.

HaGmronenne paBeHCcTBa CHIT TTPU B3aUMOICHCTBUM TETI.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca rnpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU MTPU B3AUMOJICHCTBUHU TEN.

CoxpaHeHre UMIYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HaGnronenre peakTHBHOTO IBH>KEHHUS.

CoxpaHeHre MeXaHUYEeCKOW SHEPTHH MPU CBOOOTHOM TaJCHHUH.
CoxpaHeHue MEXaHUYECKON »HSHEprud TMpu JBWKEHHHU Tella IO
JIEUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

2.

©

KoncTpynpoBaHnue TpakTa /sl pa3roHa M JadbHEHIIIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmnpeneneHue cpelHe CKOPOCTH CKOJIBKECHUS OpycKa WUTH JBHMIKCHHS
IIapyKa 1Mo HAaKJIOHHOH IIJIOCKOCTH.

Ornpenenenue yCKOpeHUs Tella NMPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTHU OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauyaJIbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBMIKEHUU 0e€3
HAYaJIbHON CKOPOCTU MYTH OTHOCSTCSA KaK pAJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTHA CHJIBI TPEHHSI CKOJBXKEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PppuLMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Ornpenenenue padOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeEJa
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpenenenue padbOThl CHJIBL YIOPYrOCTH TMpPU TOABEME Tpy3a C
WCIOJIb30BaHUEM HETIOJIBHXKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHAa COXPaHEHUS SHEPTUMU.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

Konebarensnoe pgBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMI:
IIEPUOJ, YacTOTa, aMIUIMTyda. MareMaTUyecKuld U IPYKUHHBIM MasTHUKHU.
[IpeBpareHue sHepruy Mpu KojaedaTeTbHOM JBUKCHHH.

3aryxatomue  kojeOaHus. BwiHyxkzaeHHble  KkoneOanus. Pe3oHaHc.
Mexannyeckue BoOJHbL. (CBOHCTBA MEXaHMYECKMX BOJH. IIpomonbHbie H
MONEpEYHbIe BOJHBI. JlIMHA BOJMHBI U CKOPOCTh €€ pacupoCTpaHEHHS.
MexaHn4yecKkue BOJIHBI B TBEPJIOM TeJl€, CEHCMUYECKUE BOJHBI.

3Byk. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneGaHuil TN MojA JEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.
PacnpocTpanenne npo0JibHBIX U MTONIEPEYHBIX BOJH (HAa MOJICIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pE30HAHC.
]Iaﬁopamopuble pabomul u onvimol.
Ornpenenenne YacTOThl W TepuoAa KojebaHW MaTeMaTHUYeCKOro
MasTHUKA.
OmnpeneneHne 4acTOTHI U MEPUO/Ia KOJeOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpHOJA KOJIEOAHWUN TMOJIBEHICHHOTO K
HUTH I'py3a OT JJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH MepuoAa KoseOaHUil MNPy >KUHHOTO
MasTHUKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Meproa KojJebaHuil rpy3a, OIBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IE€pUojaa KoJieOaHuM
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenne yckopeHus: CBOOOIHOTO MaJCHUSI.

Pa3zznen 10. Di1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJ€. JJEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
AJEKTPOMAarHUTHBIX BOJH. [lIkana 3jIeKTpOMarHUTHBIX BOJIH. lMcmonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupona cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBoMCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

1. W3ydeHune CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOILBbIO MOOUIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOE
pacnpoctpaneHue cBeta. 3atMeHuss ConHuma u JlyHel. OTpaxkeHue cCBera.
[Tnmockoe 3epkaino. 3aKOH OTpaKEHUs CBETA.

SESIEARN
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[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonHoe BHYTpeHHEe
OTpaXeHUE CBeTa. lICMONb30BaHME TIOJHOIO BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nayueir B nuH3e. Ontuueckas cucrtema ¢oToanmnapara,
MHKpOCKONa M Teneckona. ['ma3 kak onTuyeckas cucrtema. bin3opyKocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonHEHHOE PacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n3o0paxeHuii B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop nydelt B coOuparoiiei JuH3e.

XoJ JIydeu B pacCEeUBaroOIIeH JIMH3E.

[Tomyuenne n300pa>keHH C TOMOIIBIO JTHH3.

. IlpuHnun newcTBus ¢goToamnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopensb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6e0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HMccnenoBaHue 3aBUCUMOCTHU yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrja
naJCHUs.

N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3epKajle.
HccnenoBanne 3aBUCUMOCTH YIUIa NPEIOMJIEHUS CBETOBOrO Jiyda OT
yriia MaJeHus Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

4. llonydenue n300pakeHUM ¢ TOMOIIBIO COOMpAIOIIEN JTUH3BI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeit JTMH3HI.

6. OIBITHI IO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmbITHI IO BOCIPUSITUIO 1IBETA MPEAMETOB MPU UX HAOIIOJACHUH Yepe3

IIBETOBBIC (DYIIHTPHI.

Pa3znen 12. KBanTOBbBIE SIBJICHHS.

Omnwitel Pe3epdopaa u mmanerapHas Mojens aroma. Mojenb aroma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HyxnonHas wmozens aromHoro sapa. M3oromsl. PaamoakTtuBHBIE
npespaienus. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHHUS 3apsAI0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX HU3JYYCHUN Ha >KUBBIE
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CnexTpsl pa3HYHbIX Ta30B.

CnekTp BogOpOA.

HaGmonenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.

Peructpanusa uznmyyeHus: IpupoOAHbIX MUHEPAJIOB U TPOJTYKTOB.

©CoeoNOGOR~WDNE
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Jlabopamophule padomot u onvimot.

1. HabGmroneHue CIIOMIHBIX U JUHEHYAThIX CIEKTPOB U3TyUEHUS.

2. HccnepgoBanue TpEeKOB: UBMEPEHUE SHEPTUM YAaCTULBI IO TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue paauoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTETHEHO-0000ITAOIIINIA MOAYJIb npeaHa3HAuYCH TUISt
cUCTeMaTH3alud ¢ O00OOIIeHHs] TMPEAMETHOIO COJAEPXKAaHMUS U  ONBITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHH BCEro Kypca (PU3UKH, a TaKKe
JUIsl IOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHy 1O (U3MKe s
o0Oy4aromuxcs, BHIOPABIINUX 3TOT YyUEOHBIN MpeIMeT.

[Tpu u3yyeHun JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTUKEHUE TPEIMETHBIX
U METaNpeIMETHhIX IUIAHUPYEMBIX pe3yJbTaToB OOydeHus, (QopMupyercs
€CTEeCTBEHHOHAYYHasi FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEAOBAHMS
ABJICHUNA TPUPOJABI M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (PU3HUECKHE
ABJICHUS, TPUMEHSAS TMOJY4YEHHbIE 3HAHUA, pellaTh 3aJadyd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUanbHO  JEATENBHOCTHBIM  XapakTep  JAaHHOTO  pasjena
peanusyeTrcs 3a CUET TOro, YTO OOYYAIOIINECS BBIIOIHSIOT 3a/1aHHSI, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IOJIyYEeHHBIX 3HAHUN pacrno3HaBaTb M HAY4YHO OOBSICHSTH
(duznueckue sIBICHHS B OKPYXKaIOIeH MPUPOJIe U OBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METObI MCCIEAOBAHUS (PU3UYECKUX SIBIICHUH, B
TOM YHCJIE JIs1 IPOBEPKH TUIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BHIBOIOB;

OOBSICHATh HayYHBIE OCHOBBI HanbOojee BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJOTUW, HampuMep, NPAKTUUYECKOTO  HCIOJIb30BAHUA  Pa3IUUYHBIX
UCTOYHUKOB JHEPrUM HA OCHOBE 3aKOHA IMPEBPAIICHHS U COXpPAHEHUs BCEX
M3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB.

B pe3synpraTe wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBaHus y o0y4aronierocst OyayT copMUpOBaHbI CIASAYIONTUE JUIHOCTHBIC
PE3yJIBTATHI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYK/I€HUH OOIIIECTBEHHO 3HAUNMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TMPAKTUUYECKUM MPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

- OCO3HAaHME BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIOB B JIESITEIbHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHE ICTETUUECKUX KaueCcTB (DU3MUECKON HayKu: €€ TaApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

- OCO3HAaHHUE IIEHHOCTU (U3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHA, BaXKHEUIIIEH COCTaBIIAIOLICH
KYJBbTYpBHI;

- pa3BUTHE HAyYHOU JIOO03HATEIHLHOCTH, MHTEpPECa K HCCIeI0BATEIBCKOM
NesITeIbHOCTH;

5) ¢opvmupoBaHusi KyJbBTYPHl 3I0POBbSi H 3MOLHMOHAJIBLHOIO
0J1aronmoTyumsi:

- OCO3HaHHME IICHHOCTH Oe€30MacHoro oOpaza J>XU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TpaBUI O0€30MacHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIIHUX YCJIOBUSX;

- c(hOpMHUPOBAHHOCTh HaBBIKa peduieKcHM, TMPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y IPyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHUE€ B PEUICHUH NPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3alliy, TOpoJaa, Kpas) TEXHOJIOTHUYECKOH U
COITMAILHOM HAIPABIICHHOCTH, TPEOYIOIMMX B TOM YHCIE W (U3HICCKHUX
3HAHMM;

- HHTEPEC K MPAKTHUCCKOMY M3YUYCHHUIO Mpodeccuii, CBSI3aHHBIX C (U3UKOM;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OPHUCHTALUs HA NMPUMCHEHUC (bU3UYCCKUX 3HAHWU JIJI PEIICHUS 3a7ad B
obyacTi OKpy’Karomien Cpelibl, IUIAHUPOBAHUS IIOCTYNKOB M OLCHKM HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

- OCO3HaHHE I100ATBFHOTO XapaKTepa dKOJIOTHUECKUX MPOOeM U MyTel uX
pelIeHuUs;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSIM COUUAJIBHOM U NMPHUPOAHOMN
cpensbl:



- HOTp€6HOCTB BO BSaPIMOI[CfICTBHH IIpHX BBIIIOJIHCHUH I/ICCHGI[OBaHI/II\/'I 151
IIPOCKTOB (I)I/IBI/I‘IGCKOI‘ﬁ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

APYTHX,

e - TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUYECKYIO
NEATEIbHOCTB;

e - mnoTpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopmMynupoBaTh HAECH, MOHATUS, TUMOTE3bl O (PuU3NUECKUX OOBEKTax U
SIBJICHUSX;

e - OcCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PUBMUESCKUX
3HAHMHU;

e - CTpEMJICHUE aHAIU3UPOBATH U BBISIBIISTH B3AUMOCBSI3U MIPUPOABI, OOLIECTBA
Y DKOHOMHKH, B TOM YHUCJIE€ C UCITIOIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e - OLICHKA CBOMX JCHUCTBUU C YYETOM BIHSHUA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI00OAJIbHBIX MMOCIIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pu3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss  OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NIO3HABATEILHBIC
YHHUBEpCAJIbHbIE yYeOHBbIC JICWCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIIbHBIC
y4ueOHBIE AEWCTBUS, PETYISATUBHBIC YHUBEPCATIbHbBIE YUeOHbBIE IEHCTBHS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBISATh MU XapaKTePH30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIIECTBEHHBIH NMPH3HAK KiIacCHU(HUKAIIMK, OCHOBAHHUS
JU1s1 0000IIEHNS U CpaBHEHUS;

e BBIIBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NUECKUM
SIBJIEHUSIM;

e BBISIBJISATH MPUYNHHO-CJIEACTBEHHBIC CBS3U MPU U3YyUYCHUH (PU3UICCKUX
SBICHUH W TPOIECCOB, JIeJIaTh BBIBOJABI C  HMCIIOJIB30BAaHHUEM
JEYKTUBHBIX M MHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh TUITOTE3BI O
B3aUMOCBS3X (DU3NUECKUX BEITUIHH;

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1a9M (CpaBHEHHE HECKOJIbLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOJIXOASAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATECIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTHL TI0 CaMOCTOSATEIBHO COCTABICHHOMY IIJIAHY  OIIBIT,
HECJIOXKHBI (U3UYCCKHA DKCICPUMEHT, HEOOJBIIOEe HCCICIOBAHNC
(U3UIECKOTO SBICHUS;

e OICHMBAaTh HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HWH(OpMAIHIO,
ITOJTYYEHHYIO B XOJI€ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE
1 0TOOpe MH(POPMALIUU UM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAIlMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJjayll HECIOKHBIMU
CXeMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 X KOMOUHALIUSAMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXXJIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00pPaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOMN TEMbI
Y BBICKA3bIBATh MJICH, HAIICJIICHHBIC Ha PEIICHUE 3a]1a4H U MO UICpIKAaHUE
0J1aroxeaaTeIbHOCTH OOIIECHUS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3yJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIEOBAHMS, TIPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh I[EIM COBMECTHOW JIEITENbHOCTH, OPraHU30BBIBAThH
NeUCTBUSL TO €€ JOCTHXKEHHIO: paclpelessiTh poiid, 00CyXaaTh
IPOIIECChl W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBHUS C IPYTrUMHU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIAJia B OOIIMIA MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX M YIEOHBIX CUTYAIUAX, TPEOYIOMMX
TUTSE petieHust GU3NIeCKUX 3HAHUIA;

OpPUEHTHPOBATHCA B PA3JIMYHBIX MOAXOJAaX TMPUHATUS PEIICHUU
(MHAMBUAYaAJIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTABJATh aJTOPUTM pELICHUs] (PU3MUECKON 3a1auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TMpeljaracmbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(u3MUECKOro HCCIEOBAaHUS WM IMPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSAM;

CTaBUTbH c€051 HA MECTO JPYTOro YeJI0BeKa B XOJI€ CIIopa WU IUCKYCCUH
Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro;
NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpPH pElIEHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJACHHUIX Ha HAYYHbIE TEMBI U TAKOE KE MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh TOHATUS: (U3WYECKHME W XUMUYCCKUE SIBJICHUS,
HaAOII0/IEHNUE, DKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, SAUHUIIBI (DU3UUECKHUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BeIlecTBa (TBEpIOE,
KUJKOe, Tra3000pa3HOE), MEXaHMYeCKoe JBIKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJEHUCTBYIOIIAS
cuna, gedopmarus  (ymnpyras, —IUTaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasznuuath saieHus (auddy3us, TEIIOBOE NBMKEHUE YaCTHUI BEIECTBA,
paBHOMEpPHOE JBUXKCHUE, HEPABHOMEPHOE JBW)KEHUE, HWHEPIIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPBIX TEJ C 3aKPEIJIEHHON OCKIO
BpallleHUs, Tepenadya AaBJICHUS TBEPABIMU TENaMH, >KUIKOCTSIMHU H
razamu, arMocepHoe mdaBieHWE, IUIABAaHWE TEJ, TPEeBpaIlCHUs
MEXaHMYECKOM PHEPTrUM) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIONIUX JaHHOE (DU3UUECKOE SIBIICHUE;
pacrio3HaBaTh TMPOSIBIICHUE HW3YYEHHBIX (DU3NUECKUX SBJICHHH B
OKpY’)KaloleM MHpE, B TOM uuciie (GU3NYECKUE SIBICHHS B IPUPOJIC:
MPUMEPHI IBUKEHUS C PA3JTUYHBIMU CKOPOCTSIMU B KUBOW U HEXKUBOU
NpUpOJE, JACHCTBUE CHUJIbI TPEHUS B MPUPOJIE U TEXHHUKE, BIIMSHUE
aTMOC(EepHOT0 JaBJICHUs HA )KUBOW OpraHW3M, TUTaBaHUE PBIO, phIYaru B
TEJIE YEJIOBEKa, NPU OSTOM IMEPEBOJUTh MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DH3NUSCKUX
SIBJICHUM;

OMHUCBHIBATh H3yYEHHBIC CBOWCTBA Tel W (HU3WUYCSCKHE SBJICHUA,
UCIIONB3ysl  (PU3HUYECKHME BeNMMYMHBI (Macca, 0O0BEM, IUIOTHOCTH
BEIIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
Cujia TSOKECTH, BEC Teja, CUJIa TPeHWs, JaBiieHue (TBEpIOro Tea,
JKUJIKOCTH, Tasa), BBITAJIKMBAIONIAs CHJIa, MEXaHMYeckas paboTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
JEeUCTBUS MEXaHU3MOB, KHHETHYECKas U MOTCHIIMANIbHAS SHEPTHS ), TIPU
OTMCAaHWUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHM CMBICT HCIIOJB3yEeMBbIX
BEJIMYMH, UX 0003HAYCHHS U €IUHUIIBI (DU3UUECKUX BEITUYUH, HAXOJIUTh
dbopMyIbl, CBA3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEJIUYHMHY C JAPYTUMHU



BEJIMYMHAMHU, CTPOUTH IPaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOB3Ys MPaBUIa CIOKEHUS CUJI (BAOJb OAHOM MpsAMoif), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, NpaBUJIO PABHOBECHs pblyara
(Omoka), «30J0TO€ TPABUJIO» MEXaHUKH, 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBACHATH (hU3MYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TeN, B TOM
yyciie W B KOHTEKCT€ CHUTyallUd MPaKTUKOOPUEHTHUPOBAHHOTO
XapaKTepa: BBISIBISATh MPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOrMYecKux IaroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (U3MYECKUX  SBICHMM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3aAaud B 1—2 neWCTBHs, WCIONB3YS 3aKOHBI U
(dbopMyIbl, CBS3bIBAIOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a
yCIOBUSL 3a/laud  3alKChIBaTh KPAaTKOE YCJIOBHUE, TOJCTaBISATh
dbu3udeckre BeIWUYMHBI B (POPMYJIBI U TPOBOAUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI PEIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH OJYYEHHON (PU3MUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU [OMOIIU
¢u3MUecKuX METOJ0B, B OIMCAHWU MCCIEIOBAaHUS  BBIJICIATH
IIPOBEPSIEMOE MPEATIONIOKEHUE (runotesy), pas3nuyarhb 17|
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOAUTh OIIMOKHA B X0/
OMbITa, IeJIaTh BEIBOJBI 10 €0 PE3yJIbTaTaM;

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEpsiEeMbIe
NPENNoNOKEHUsI,  coOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyaOBaHMs, 3aMKUCHIBATH X0 ONbITAa U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHSATh TPSIMBbIE U3MEPEHHUS PACCTOSAHMS, BPEMEHHU, MACChl Telna,
0o0BéMa, CHJIBI W TEMIIepaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
IM(POBBIX MPHOOPOB, 3aMUCHIBATh IOKAa3aHUS TPHOOPOB C ydETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKON BETMYHHBI
OT APYro¥ ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEpPHO JABWXKYILETOCsA Tela OT BPEMEHH [IBM)KEHUS Tela, CHIIbI
TPEHHsI CKOJILXKEHUSI OT Beca Teya, KauecTBa 00pabOTKH MOBEPXHOCTEMN
TE€J U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN COMIPUKOCHOBEHUS TeEM,
CWJIbl YIIPYTOCTH OT YAJIMHEHUS MPY>KUHbBI, BHITATKUBAIOIIECH CUJIBI OT
o0béMa MOTPY)KEHHOW YacTH Tella W OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBHUCHUMOCTH OT TIJIOTHOCTH TeJa, OT TJIYOWHBI, HAa KOTOPYIO
HOTPY>KEHO TEJIO, YCIOBUH IJIABaHUS TEJl, YCIOBUI PABHOBECHS phlUara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO WCCIIECIOBAHUA,
coOupaTh YCTAaHOBKY U BBHITIOJHATH H3MEPEHUS, CIICTYsI IPEAIOKCHHOMY
IUIaHy, (QUKCUPOBATh  PE3YNbTAThl  TMOJYYEHHOW  3aBUCUMOCTH
(du3HUeCKNX BEIWYWH B BUJE MPEIJIOKCHHBIX TaOnHI U TpaduKoB,
JienaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEeI0BaHU;

IPOBOANTH KOCBEHHBIE M3MEPEHHS (DU3MYECKUX BEIWYMH (TJIOTHOCTH
BEIIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABIICHUE BO3[yXa, BBITAJIKMBAIOUIAsA CWJIA, JIEUCTByIOllas Ha
MOTPYKEHHOE B >KMJKOCTb TEJIO, KOA(Q(UIIMEHT MOJIE3HOIO JEUCTBUS
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MPOCTBIX MEXaHW3MOB), CJHEAys NPEIIOKEHHOW WHCTPYKIUH: TpU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MICKOMOMN BEIIMYNHBL;

coOn0aTh MpaBWia TEXHUKM Oe30macHOCTH Mmpu  padbore ¢
1abopaTOpHBIM 000PYIOBAaHUEM;

yKa3bIBaTh MPHUHIIMUIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JTUHAMOMETp, COOOIIAIOIIHUECS COCYIbl, OapoMeTp,
phIYar, NOJBMKHBIN 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCHCTBUS M3yYEeHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OmMHCaHUs (B TOM YHCIE:
HOIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMeTp), HCHOIB3Ys
3HAHUS O CBOWCTBAX (PM3MUECKUX SBICHUHN U HEOOXOIUMBIEC (PU3HUECKIE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAWTH TMPUMEpPHl  (HaxXoauTh WHGOPMALMIO O MpHUMeEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (PM3MUECKUX 3HAHWN B MOBCEIHEBHON
KU3HM JIJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MprudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHUSI
HOPM 2KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBJIATH OTOOpP HCTOYHMKOB wuH(popmarmu B VHTepHeTEe B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHUW W IMYTEM CPAaBHEHHS PA3IWYHBIX HCTOYHHKOB
BBIJICTSITh MH(OpPMAIMIO, KOTOpas SBISETCS IMPOTUBOPECUYMBOM HITH
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUil  Hay4yHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MYECKOTO COJEp)KaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(OpMaIy (PU3NIECKOTO COJIePKaAHUS, B TOM
qucliie MyOJUYHO JIeTIaTh KPaTKUEe COOOIEHUs O Pe3yJbTaTax MPOEKTOB
WIK Y4eOHBIX HCCJIEJIOBAHUM, TPHU 3TOM TPAMOTHO HCIIOJIb30BATh
W3YUYEHHBIH TIOHATUMHBIM amnmapaT Kypca (H3UKH, COMPOBOXKIAThH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHMM paclpenensiTh
00513aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJ[auaMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JACWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh IMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JIBH)KEHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBA,
KPUCTAIUTUYECKHUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIIICHHBIN
nap, BIaXXHOCTb BO3/1yXa, TEMIIEPATypa, BHYTPEHHSSI SHEPTHsl, TEIIOBOMN
JIBUTATEJb, JJIEMEHTAPHBINA SJIEKTPUUYECKUN 3apsl, SIEKTPUUECKOE TOJIE,
NPOBOAHUKNA W JUAIEKTPUKH, IOCTOSIHHBIA DJIEKTPUYECKUH TOK,
MAarHUTHOE TOJIE;

pasnuuath siBJIeHUs (TEIJIOBOE pacUIMpeHue U CxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHHUE, KANWUISIPHBIE  SBJICHMS,



ncrnapeHue, KOHJICHCAIIUS, TJIABJICHUE, KpUCTAIIN3ALUS
(oTBepAEBaHUE), KUIEHHUE, Termonepenaya (TEIIONPOBOAHOCTbD,
KOHBEKIIUS, U3TyUYCHHE), SJICKTpU3AIUs TeJl, B3aUMOACHCTBUE 3apsii0B,
JNEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA TIPOBOJAHUK
C TOKOM, AJICKTPOMAarHuTHasl MHIYKIIMS) TI0 OMHUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (HPU3UYECKOE
SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE U3YUYEHHBIX (U3NUECKUX SBICHUM B
OKpY’KalolleM MHUpE, B TOM uuciie (U3UYECKUEe SIBIICHUS B IMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uznydeHue ComHia, 3aMep3aHHE BOJIOEMOB,
MOpckue Opusbl, oOpa3oBaHME pOCHl, TyMaHa, WHEs, CHera,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHMW3MOB, MarHUTHOE Tojie 3emild, Jpeid MoJCcoB, POJib
MarHUTHOTO TOJISL JIJIs KU3HU Ha 3eMlie, TOJISIPHOE CUSIHUE, MPU 3TOM
NepPeBOAUTh  MPAKTHUUECKYI  3aJady B y4ueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUM;
OMKUCHIBATh HW3Yy4YEHHBIC CBOWCTBA Tel U (UIWYECKHE SIBJICHUA,
UCTIONB3Ys (PU3UUYECKUE BEIMUMHBI (TEMIIepaTypa, BHYTPEHHSIS DJHEPT U,
KOJIMYECTBO TEIUIOTHI, YJEJbHasl TEIJIOEMKOCTh BEIIECTBA, YACIbHas
TEIJIOTa IUIABJICHUS, YJedbHas TEIIoTa MapooOpa3oBaHuUs, yAeIbHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(DPUIMEHT TMOJE3HOr0 JACHCTBUS
TEIJIOBOM  MAalIWHBI, OTHOCUTENIbHASI ~ BJAXHOCTh  BO31YyXa,
ANEKTPUYECKUI 3apsii, Ccuja TOKa, OJJIEKTPUYECKOE HaIpsKEHHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), IPU OMMCAHUH MTPABUIHHO
TPAKTOBAaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYMH, 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEIIMYUH, HAXOAUTh (HOPMYJIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCII0JIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOEHHMSI BELIECTBA, MPUHIIUI CYNEPIO3ULINH OJIeH (Ha KAUECTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma s ydJacTKa LEIH,
3akoH J[koyisi—JIeHIa, 3aKOH COXpaHEHUsI YHEPTUH, NPU 3TOM JaBaTh
CJIOBECHYIO (POPMYITHMPOBKY 3aKOHA M 3aIMMCHIBATH €T0 MAaTEMaTUYECKOE
BBIPAXKECHHUE;

OOBSACHATHh (pU3MYECKHE TPOILIECCHl M CBOWMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE  CHUTyallud  IPAKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUIMHHOCIICJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKUX II1ar0B C OMOPOil Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3UUECKUX
SIBJIICHUN, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyIbl, CBA3BIBaAIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
YCJIOBHUS 3aJ]a4y 3aIlKMChIBATh KPATKOE YCIOBHUE, BBIABISATH HEJIOCTATOK
JAHHBIX JUIsl PEIICHHUs 3a]a4dd, BbIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOoOXOMMbIE i €€ pelieHUs, MPOBOJAUTh Pacu€Thl M CPAaBHUBATh
MOJIy4YE€HHOE 3HaueHUEe (PU3NYECKON BEJTMYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
(U3UYECKUX METOJIOB, UCIOJIb3Ysl ONMHUCAHUE HUCCIICIOBAHUS, BBIICISATD



MpoBepsieMOe TPEANONIOKEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MIPOBEJICHUSI HCCIICIOBAHUS, I€TIaTh BHIBOJIBI;

MPOBOJUTH OMBITBI 10 HAOTIOACHUIO (U3MUYECKUX SBICHUN WIN
¢u3nyecKkux CBOMCTB Ten (KamWwUISpHBIC SIBJICHHS, 3aBHCHUMOCTD
JaBJICHUSI BO3JlyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTHIBaHHSI M HAarpeBaHHsl TpPU HW3IYYEHWH OT IBETa H3Iydaromei
(mornomaone) MOBEPXHOCTH, CKOPOCTh HUCHApEeHHs BOJBI  OT
TEeMIEepaTyphl KUAKOCTH U TUIOMIAAN €€ MOBEPXHOCTH, DIIEKTPU3AIUSI
TEl W B3AaUMOJICHCTBUE DJIIEKTPUYECKHUX 3aps/iOB, B3aWMOJCHUCTBHE
MIOCTOSTHHBIX MarHWTOB, BU3YyaJU3alllsl MarHUTHBIX IOJIEH IMOCTOSTHHBIX
MarHuTOB, JICMCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOWMCTBA DJIEKTPOMArHUTa, CBOMCTBA DJIEKTPOJBUTATENS TMMOCTOSHHOTO
TOKa): (OPMYIHUPOBATh MPOBEPSIEMBbIC MPEIINOIOKEHUS, COOMPATh
YCTaHOBKY M3 MPEUI0KEHHOTO 000PYI0BAaHUS, ONMCHIBATH X0/l OMBITA U
(bOopMyITHpPOBATH BHIBOIBL;

BBITIOJIHATE ~ TPSIMBIC  M3MEPCHHSI  TEMIIEpaTypbl, OTHOCHTEIHHOMN
BII&KHOCTH BO3AyXa, CHJIBI TOKAa, HANPSHDKCHUS C HCIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB M JTATYUKOB (DM3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl U3MEPEHUN C YUETOM 3aIaHHOM a0COIOTHOM MOTPEITHOCTH;
IPOBOJIUTH UCCIICIOBAHUE 3aBHCHMOCTH OJHON (PM3MUECKON BETMYHHEI
OT JApPYroil ¢ WCMOJIB30BaHWEM TIPSIMBIX H3MEpPEHUHN (3aBHCHMOCTH
COTIPOTUBIICHHSI MPOBOJHUKA OT €r0 JJIMHBI, IUIOMAJHN IMOTIEPEYHOTO
CCUCHHUSI W YJIEIBHOTO COMPOTUBJICHHS BEIIECTBA MPOBOJHHUKA, CHIIBI
TOKa, WAYLIETO Yepe3 MPOBOJHUK, OT HAMpPsDKEHHS Ha TPOBOJHUKE,
UCCJIEIOBaHUE IIOCJIEIOBATEILHOTO W MapaJJIEIbHOIO COETUHEHUN
POBOJAHUKOB): IJIAHUPOBATh HUCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeysl IPEIJIO)KEHHOMY TIaHy, (PUKCUPOBAThH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaONHIl U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTH KOCBEHHBbIC M3MEpeHHs (DU3MYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIHOCTh JIEKTPUYECKOTO TOKA): TJIAHUPOBATh U3MEpPEHUs, cOOUpPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON UHCTPYKIIUH,
Y BBIUMCIISITH 3HAUYCHUE BEJTUYHHBL;

coOmoMaTh TpaBWJla TEXHMKH O€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepru30BaTh MPHUHIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCaHUsA (B TOM YHCIIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOUHa, aMIIepMETD,
BOJIbTMETP, CUETUUK AICKTPUUECKOU DHEPTHH, IIIEKTPOOCBETHTEIBHbBIE
puOOoPHI, HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TPEJOXPAHUTENN, AIEKTPOMArHUT, JJIEKTPOJABUTATEIb
MIOCTOSIHHOTO TOKA), HWCIOIb3ys 3HAHUS O CBOMCTBaxX (PU3MUECKHUX
SIBJICHUI U HEOOXOanMbIe (PH3NYecKrne 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIHHBIC
npuOOpsl MO CXeMaM ¥ CXEMaTHYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEH BHYTPEHHETO
CrOpaHusi, dJIEKTPOCKOII, PEOCTAT), COCTABISATh CXEMBI JIEKTPUUCCKUX
merned ¢ TMOCICMOBATENIbHBIM W MapaUIeIbHBIM — COSIUHEHUEM
AJIEMEHTOB,  pa3fau4as  YCJIOBHbIE  OOO3HAYCHHS  DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;
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OpPUBOAUTH TPUMEPHl (HaXoAWTh HWH(OpPMAIHMIO O MpUMeEpax)
MPAKTUYECKOTO MCIOJIb30BAHMS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMU
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHHUS 310POBbsl U COOMIOACHUS
HOPM 3KOJIOTHYECKOTO OBEACHMS B OKPYKAIOIIEH cpejie;
OCYIIECTBJISITh TMOUCK HHGMOpMAUU (PU3HUECKOrO COACpXKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUNM U IMYTEM CpPaBHEHMUS
JOTIOHUTENIbHBIX MCTOYHHUKOB BBIACIATh HH(OpMaLuUIo, KOTOpas
ABJIETCS] MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEZOCTOBEPHOI;
UCIIOJIb30BaTh MPU  BBIMOJHEHUM  y4YEOHBIX 3aJaHUM  HAy4dHO-
HNOMYJSIPHYIO JUTEPATYpy (U3MUECKOTO COJIEpPKaHMs, CIPABOYHbIE
MaTepuanbl, pecypchl cetu  VHTepHer, Biagerb npuémamu
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHMEHHbBIE U KPAaTKHE YCTHBIE COOOIIECHHUS,
0000mass uUHGOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UYECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTAThI
POEKTHON WJIK UCCIIEI0BATEIBCKOMN IESITEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COIMPOBOXK/IaTh BBHICTYIJIEHHUE MPE3CHTALIUEH;

IPpY BBIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3UYECKUX
IPOLIECCOB paclpenesTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMHU, CJIEIUTh 3a BBITIOJIHEHUEM IUTaHA JACHCTBUMN
U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHHWBATh COOCTBEHHBIN BKIIAJ B
JESITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/IEHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHI[y 0oOy4yeHHs B 9 KJlacce INpeaMETHbIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHSATHS: CHUCTEMa OTCY€Ta, MarepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO IBIKEHUS, 1epopMans
(ympyrasi, IiacTU4eckas), TpeHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, AOCOTIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tesa, paBHOBECHE, MEXaHMYECKHE KOJIeOaHus
U BOJIHBI, 3BYK, MH(GPa3BYK U yIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJIHBI,
MIKajga  AJEKTPOMAarHUTHBIX  BOJIH,  CBET,  OJNM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U TOTJIONEHus, albda, OeTa- u
raMma-u3JIy4YeHHUs], U30TOIbI, IICPHAs] DHEPreTUKA,;

pa3nuyath sIBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIHUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXEHHE, CBOOOIHOE
NaJeHUEe  TeJl, PAaBHOMEPHOE  JIBMKEHHE IO  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWIKEHHUE, KoJieOaTelbHOe
JIBUKEHUE (3aTyXarolle W BBIHYXKJEHHBIE KOJeOaHMs), pPE30HAHC,
BOJJHOBOE  JIBUKCHME, OTPAXXEHHUE  3BYKa,  MNPAMOJMHEHWHOE
pacnpoCTpaHeHue, OTPAXKEHUE W NPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKCHUE CBETA, PA3IOXKEHUE OEoro CBeTa B CHEKTP U
CJIO)KEHUE CIEKTPAIBHBIX IIBETOB, JHUCIIEPCHUS CBETA, €CTECTBEHHAS
PaaMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIEKTpAa H3IyUEHHUS)
II0 ONHUCAaHHMI0O HX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh TMPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUU B
OKpyKaroueM mupe (B ToM uwuciie (GU3NYECKHE SIBICHUS B MPUPOJE:



NPWINBBl W OTJIHMBBL, JBWKEHUE TUTaHeT COJTHEYHOW CHUCTEMBI,
pPEaKTUBHOE JBWKCHHE JKHMBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMHU, 3E€MIICTPACEHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
[[BETA TEJI, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOIOTHYECKOe JeHCTBHE
BUJIUMOTO,  YIbTPapUOJIETOBOTO U PEHTTEHOBCKOTO  M3JIyYEHUM,
€CTCCTBECHHBIM  PaJMOAKTUBHBIA  (OH,  KOCMHUYECKHE  JIY4H,
paIMOaKTUBHOE M3JIy4YCHHE TMPUPOJAHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHWA HaA OpraHM3M 4YeJIOBEKa), MpU ITOM
NEepPEeBOAUThL  NPAKTUUECKYI0  3aJady B yueOHYI,  BBIJICTATH
CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKHU) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHbIC CBOWCTBA Tel U (UIWYECKHUE SIBJICHUA,
UCTIONB3Ysl (PU3NUecKue BETUYWHBI (CPENIHsISI U MTHOBEHHAsT CKOPOCTH
TeJa MPU HEPAaBHOMEPHOM JIBIDKCHUH, YCKOPEHUE, NTEPEMEIIICHHE, MYTh,
yrjaoBasi CKOpPOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CHJIa TSKECTH,
YCKOpeHHEe CBOOOAHOrO MaJEeHUs, BEC TeJla, UMIIYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHMUYeCKas padoTa M MOIIHOCTh, MOTCHIIMATIbHAS SHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKaTOW TIPY)KUHBI, KWHETWYECCKAs DSHEPTHs, TOJHAs MeXaHUJecKas
SHEPrHs, MEPHUOJ] U YaCTOTa KOJICOAHUH, ITTMHA BOJIHBI, TPOMKOCTh 3ByKa
¥ BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEJIOMIICHUS CPEIbI), IPU
OTMCAaHWUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, 0003HAYCHUS W CIUHHUIBI (PU3UYCCKUX BEIUYMH, HAXOIUTh
dbopMyIibl, CBSI3BIBAIONIME JAHHYIO (PU3MUECKYIO BETUYUHY C JAPYTHUMU
BEJIMYMHAMH, CTPOUTH IPaPUKU U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TMPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHMs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIIMIT CYHEPIO3UIIMKU CUJI, TPHUHIMI OTHOcUTeNnbHOCTH [anmumes,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NPETIOMJICHHSI CBETA, 3aKOHBI COXpaHEHHS 3apsiiIOBOTO M MacCOBOTO
qyycel TMpU SASPHBIX PEaKUUAX, MPU HTOM J1aBaTh CIIOBECHYIO
(bopMyIHpPOBKY 3aKOHA U 3aITUCHIBATH €M0 MATEMATHYECKOE BHIPAKCHHE;
OOBSACHATHh (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE€  CUTyallMii  MPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3
JIOTUYECKHUX I11aroB ¢ OMOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3HUUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3amaud  (OmMparmuecss Ha CcHCTeMy u3 2-3
YPAaBHEHHI), WCHONB3YysSd 3aKOHBI W  (OPMYJNBI, CBS3bIBAIOIINE
¢uznueckre BEeTWYMHBI: HA OCHOBE aHaiM3a YCIOBHUS 3aJlauu
3aMUChIBaTh KPaTKOE YCIOBHUE, BBISABIATh HEAOCTAIONIME  WIIU
M30BITOYHBIC JTaHHBIC, BHIOMPATHh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUTSL peleHusl, MPOBOJUTH PACUETHl W OICHUBATh PEATUCTHYHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3NUECKON BEITUINHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PENINTh TPU TOMOIIU
(u3HUECKIX METOJ0B, UCIIOJIBb3Yys OMHMCAHNE WCCIIECIOBAHUS, BBIIESAThH
IIpOBEpsieMOE TPEIONIOKECHUE, OICHUBATh IMPABUIBHOCTH TOPSIIKA
NPOBEJICHUS WCCIEOBaHMS, JeliaTh BBIBOJABI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHHUI U OTIBITOB;

MPOBOJUTH OMBITBI 1O HAOMIOACHUI0 (U3MUECKUX SBICHUN WA
(du3rUecKrX CBOWCTB Tel (M3yUeHHe BTOPOTO 3aKoHa HrloToHA, 3aKkoHa



COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh NEpHUoAa KoueOaHUil Mpy>KMHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUW, MNPSIMOJUHEHHOE paclpOCTpaHEHUE
CBETa, pa3joKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
n300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMETa B
coOuparoie TuH3e, HaOMI0IEHNE CIUTOIIHBIX U JMHEHYAThIX CIEKTPOB
U3JIYYCHUS): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOIO
HaOopa 00OpYyJIOBaHMsI, OMHUCHIBATH XOJ OIBITA U €ro Pe3yJbTaThl,
bopMyITHUpPOBATH BHIBOIBI;

POBOJIUTH MPH HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHH, OIIpeIemsis
CpelHee 3HAaueHUE u3MepseMol BeNIMYMHBI ((POKYCHOE paccTosiHue
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOP CIOCO0a HU3MEpEHUs
(u3MepuTenbHOro nMpudopa);

NPOBOJIUTh HCCIEAOBaHNE 3aBUCUMOCTEH (DU3MUECKUX BEITUYHH C
UCTIOJIH30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh MTyTH OT BPEMEHU
NpYU PaBHOYCKOPEHHOM JABI)KCHHU 0€3 HadallbHOW CKOpPOCTH, MepHroja
KOJICOAaHU MaTEeMaTHYECKOTO MAasTHUKA OT JUTMHBI HATH, 3aBUCIMOCTH
yIJia OTPaXCHHs CBETa OT YIJIa TaJCHUsS M yIiia MPEIOMIICHHS OT yria
NaJIeHus): TUTAHWPOBAaTh HCCIEIOBAaHUE, CAMOCTOATEIHHO COOMpATh
YCTaHOBKY, (UKCHPOBATh pE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH
(U3NYECKUX BETUYMH B BUJE TAONHIl U TPa(UKOB, JEJNaTh BHIBOJBI I10
pe3ysbTaTaM UCCIIeIOBAHUS;

NPOBOJIUTh KOCBEHHBIC H3MEPECHHS (PUINYCCKUX BEIUYUH (CPETHSIS
CKOPOCTH M YCKOPEHHE Tella IPH DAaBHOYCKOPCHHOM JIBIKCHHH,
YCKOpEHHE CBOOOJIHOTO MaJeHUs, KECTKOCTh MPY>KUHBI, KO3PHUIIUESHT
TPEHHsI CKOJBKEHHs, MEXaHW4eckasi paboTa M MOIIHOCTh, 4acTOTa U
nepuoj; KojeOaHWil MaTeMaTHYeCKOTO U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKAas] CHUJla COOMpAIoOIIe JIMH3BI, pPAaJUOAKTUBHBIN  (OH):
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ M3MEPEHUs, CleAysd MPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUUCTISITh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IMOJYYCHHBIE
pE3yJbTAThI C YYETOM 33JJaHHOM MTOTPEMIHOCTH U3MEPECHUM;

coOmoMaTh TpaBWjia TEXHMKH O€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKU HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHalibHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, TOUCUHBIH MCTOYHHUK
CBEeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HyKJIOHHAas
MO/IeJIb aTOMHOT'O S/pa;

XapaKTepu30BaTh MPHUHIIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha MX OmMMUcaHus (B TOM YHCIE:
CHHUJIOMETP, JATUYUKHU MOJOXKEHHs, PACCTOSIHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, HEepUcKom, ¢oToanmapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O
CBOMCTBAaX (U3NYECKUX SABICHUH M HEOOXOAUMBbIE (PHU3UYECKHUE

3aKOHOMEPHOCTH;
UCIIOJb30BAaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, VU3MEPUTEIIBHBIX npudopoB 51

TEXHOJIOTHYSCKHX IPOIECCOB MPH PEHICHHH YYeOHO-TIPAKTHUICCKUX
3a3/1a4, ONTHYCCKHE CXEMBI JIJII MOCTPOCHHS M300PaKCHUH B TUIOCKOM
3epKajie ¥ COOMPAIOIIEH JTMH3E;



NPUBOAUTHL TpUMEphl  (HAXOAUTh HUHPOPMAIUMIO O MPUMEPaX)
MPAKTUYECKOTO MCIOIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3J]0POBbsI U COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO OBEACHMS B OKPYKAIOIEH CpeIe;
OCYIIECTBIIATh TOUCK HWH(pOpManuu (PU3UIECKOTO COACpKaHUS B
NutepHere, camocTosATeNbHO (OPMYNIHMpPYs TOMCKOBBIM  3arpoc,
HAaXOJUTh  MYTH  OMNpEIEJIEHUS  JOCTOBEPHOCTH  IMOJIYYEHHOMU
uHpopMalMy Ha OCHOBE MMEIOIIMXCS 3HAHUW M JIOMOJHHUTEIBHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh TPHW  BBIMOJHEHUH Y4E€OHBIX 3aJaHUi  HAay4dHO-
NOMYJIAPHYIO JIUTEpaTypy (U3UUECKOro COACpKaHUS, CIPaBOYHbBIC
Marepuainbl, pecypchl cetu VIHTepHeT, BiaaeTh nOpuéMamMu
KOHCIIEKTUPOBAHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIIMU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC TUCbMEHHBIE U YCTHBIC COOOIIEHUS HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO COJEpKaHUS,
myOJUYHO PEACTaBIATh pe3yJIbTaThl MIPOCKTHOM WIn
UCCJIeI0BATEIbCKON JAESITEIBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh
W3YUYEHHBI MOHATUWHBIA amnmapaT HM3ydaeMmMoro paszaena (QU3UKA |
COMPOBOXK/IaTh BBICTYIUUICHUE MPE3CHTALUEH C y4€TOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
HaumeHnoBaHue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpaMmel padoThI padoThl
Paszgea 1. TensioBble siBjIeHUs
CrpoeHue u cBoHCTBa bubnuoreka [JOK
1.1 7
BeIllECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CIVIOBHIC MPOUCCChl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
DIIEKTPUYECKHE 3aAPSJIbI.
2.1 3apsoKEeHHBIE TEIA U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 1 7 :
AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 M
ATHITTHBIC ABTIemt 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnunoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpemst 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Ne KosmmuecTBo yacos DJIeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
/ Bcero 6 P U3y4eHust o0pa3oBaTe/bHbIE
a0doThlI a0doThI
n P p pecypcsbl
OCHOBHBIE TOJIOKEHHS
1 MOJIEKYJIIPHO- L bubnuoreka [IOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEP K ICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYJT
Monaenu TBEpAOTO,
bu6mmoreka [IOK
3 YKHUJIKOTO U Ta3000pa3HOTO 1

https://m.edsoo.ru/ff0a540e

COCTOSTHUH BCOICCTBA

OOBscHEHUE CBOKMCTB
TBEPIIOTO, YKUIAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIIECTBAa HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KHHETHYECKON TEOpUHU

Kpucrannunueckue n bubnuoreka [IOK
amMopgHbIE Tena https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMmauyuBaHue u

6 KaIUJUISIPHOCTb. bubnuorexa [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHUE

7 TemoBoe pacimupenue u bubnuorexa [JOK
cKaThe https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

g TEeMIIEPaTypPhI CO
CKOPOCTBIO TEIJIOBOTO
JBVDKCHUS IaCTHI]

BuyTrpennsis sHeprus.
9 CHZZI(:))6H I/ISMCHSHI/ISI bubmorexa OK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPruu
bu6mmoreka [IOK
10 B erionepeaa
HABL TeTIIoTepenatia https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTrueckoe

1 HCII0JIb30BaHUE TEILIOBBIX bubnmuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TEMIOTHI. bubnuoreka [JOK
VY nenbHasa TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHUE TEMIOBOTO

b K

13 Oamanca. TermooOMeH u nomorexa LO

TCIIJIOBOC paBHOBECHUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14

Jlaboparopnast pabota
"UccnenoBanue siBICHUS
TEII000MEeHa Ipu
CMEIIMBAHUM XOJOIHON U
ropsiueit Bop1"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xommuecTBa
TEIUIOTHI, HEOOXOAUMOTO
JUTsl HAarpEeBaHUs Tella U
BBIJIEJISIEMOTO UM TIPH
OXJIaXKICHUU

16

JlabopaTtopHnast pabota
"OnpeneneHne yaeabHON
TEIIOEMKOCTH BelecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIINBA.
VenbHasa TEIUIOTa
CropaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX TEJI.
VenbHasg TEIUIOTa
IUIaBJICHHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabota
"OnpeneneHue yaeabHOU
TEIUIOTHI MJIaBJIEHUA Jbaa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

ITapooGpazoBanue u
KoHeHcanus. Mcnapenune

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbnas
TEIJI0Ta MapooOpa3OBaHUS
Y KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUSI OT aTMOC(EPHOTO
JIaBIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

BiaxxHocTh BO3TyXA.
JlabopaTtopHnast pabota
"Onpenenenue
OTHOCUTEIBHOU BIAXKHOCTH
BO3ayXa"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
OTpEIEICHUE BIAXKHOCTH
BO3/yXa

24

[TpuHIHIBl PabOTHI
TEIUTOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBUraTesb BHyTpEHHETO
CrOpaHus

25

KIIJI TemoBoro
neuratens. TermmoBbie
JBUTATEIIN M 3aIuTa
OKpYy>Karomei cpeipl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHU U
MpeBpaliCHUs DHCPIUn B
TCIJIOBLIX IMpOoNHeccax



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IloaroroBka k
KOHTpPOJIbHOU padoTe 1o

TeMme "TerioBble ABICHUS.

N3meHeHne arperaTHbix
COCTOSIHUII BemlecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTpossHas padora no

TeMme "TeruioBbie ABICHMUS.

N3meHeHne arperaTHbIx
COCTOSIHUI BemiecTBa"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. J[Ba
poJia AIIEKTPUUECKUX
3aps0B

30

Ypok-uccienoBaHue
"DnexTpuszanus Ten
WHAYKIUEN U TpU
CONPUKOCHOBEHUH"

31

BsaumoneiictBue
3apSOKCHHBIX TEJl. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTpUYECKOe IoJIE.
HanpsxkeHHOCTB
ANEKTPUYECKOTO MOJISL.
[IpuHuun cyneprno3unun
JIEKTPUYECKUX TTOJIEN

bubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpuyeckux
3apsA70B. DJIEMEHTapHBIH
3apsn. CtpoeHue atoma

34

[IpoBoaHMKH 1
JTURJICKTPUKHU. 3aKOH
COXpaHEeHUs
AIIEKTPUYECKOTO 3aps/ia

bubmmoreka [{OK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MPUMEHEHHUE CBOMCTB
AIEKTPUYECKUX 3apsII0B

bubmmoreka [{OK
https://m.edsoo.ru/ff0a90cc

36

DIJIEKTPUYECKHI TOK,
YCIIOBHSI €r0
CYIIECTBOBAHMSL.
HUctounuku
AIIEKTPUYECKOTO TOKa

bu6moreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBUA SIEKTPUYECKOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccrienoBanue
"JleiicTBHUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAIEKTPUKHU"

39

DNEeKTPUYECKUI TOK B
MeTajiax, KUIKOCTAX U
raszax

bubnuoreka [JOK
https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas Lemnb U e€
COCTAaBHBIC HAaCTHU

41

Cuna Toka. JlaboparopHast
pabota "M3mepenue u
perylupoBaHHe CHIIbI
ToKa"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUYecKoe
HanpsbkeHue. BonsTmerp.
JlabopaTopHnast pabota
"U3mepenue u
perynupoBaHue
HarpsKeHus "

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTtuBieHue
MPOBOJIHUKA. Y IEIBHOE
COTIPOTHBJIICHHE BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCHUMOCTD
AIIEKTPUYECKOTO
COTPOTUBIICHUS
MIPOBOJIHUKA OT €ro JJIUHBI,
TUIOLIA/IA MTOTIEPEYHOTO
ceyeHus U Marepuaia"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBMCHUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUI y4acTKa LEenu

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JIaboparopHas pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3ucTop,
OT COIIPOTUBJICHHUA
PE3UCTOPA U HANPSKECHUS
Ha pe3uctope"

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarennHOE U
napajuieTbHOE COCTUHECHUSI
HpOBOlIHI/IKOB

48

JlabopaTtopHnast pabota
"[IpoBepka npaBuia
CJI0KEHUS HAIPSHKEHUM
MIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopHas pabota
"[IpoBepka npaBuia ajis
CHJIBI TOKA MPH
napajyuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amau Ha
IPUMCHCHHEC 3aKOHA Owma
AJI1 pa3JIM4HOI o
COCAUHCHUA ITPOBOAHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOITHOCTB
AIIEKTPUUYECKOTO TOKA.
3axoH [[xoynsa-Jlenua

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab124

52

JIaboparopHas pabota
"Onpeznenenne pabOTHI U
MOIIIHOCTH 3JIEKTPUIECKOTO
ToKa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTPUYECKUE LIETTH U
noTpeduTenu
ANEKTPUYECKOMN SHEPTUU B
obITy. KopoTkoe
3aMbIKaHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0ab660

54

IloaroroBka x
KOHTPOJIBHOU padoTe 1o
Teme "DIEeKTPUIECKUe
3apsbl. 3apsyKCHHBIE Tela
U UX B3aUMOJICHCTBHUSI.
[ToctostHubII
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KounTpossnas pabora no
Teme "DIIeKTpUUYEeCcKue
3aps/ibl. 3apsyKEHHBIE Tea
U UX B3aUMOJICHCTBHUSL.
[TocTostHHBIN
ANEKTPUUECKUI
ToK"/Beepoccuiickas
MpoBepoYHasi padoTa mpu

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IIPOBEICHUU C
HCIIOJIb30BAHUEM
KOMIIbIOTEpA

56

ITocTostHHBIE MAarHUTHI, UX
B3aUMO/IEHCTBUE

57

Ypok-uccienoBanue
"N3yuenue nonen
HMOCTOSHHBIX MAarHUTOB'"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE ToJe.
MarauTtHOE noJjie 3eMan 1
€ro 3Ha4YeHHUe IS KU3HU
Ha 3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT DpcTena.
MarsuTHOE moJie
ANEKTPUIECKOTO TOKA
MarauTHO€ 1oJie KaTyIIK!
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[Ipumenenne
AJIEKTPOMArHUTOB B
texHuke. JlaboparopHas
pabora "U3ydyenue
JeHCTBHUS MAarHUTHOTO
T0JISI Ha TIPOBOJIHUK C
TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

9J'IeKTpOI[BI/IFaTeJ'H>
IIOCTOAHHOI'O TOKA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Hcnonp3oBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOHUCTBAX
U Ha TPaHCHOPTE.
JIaboparopHas paboTa
"KoHcTpyupoBanue u
n3ydeHue paboTsl
3JIeKTpoABUTATENSA"

62

Omnbrter @apages. 3aKoH
JIEKTPOMAarHUTHOU
nHaykuu. [Ipasuno Jlenna

63

DIIEKTpOTEeHEPATOP.
CriocoObI moTy4eHust
AIEKTPUUECKON SHEPIUH.
DJIEKTPOCTAaHLIUM Ha
BO300HOBJISIEMBIX
MCTOYHHUKAX SHEPTUu

64

IToaroroBka x
KOHTPOJIBHOU padoTe 1o
Teme "DIEeKTPUIECKUE U
MarHuTHbLIC SIBJICHUS"

65

KonTtposnsHas pabora no
TeMe "DIJIEKTpUUYECKHUE U
MarHuTHbIE
apneHus"/Beepoccuiickas
IIpoBepoYHasi paboTa Mpu

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

IIPOBEJICHUU Ha OyMaKHOM
HOCHTEJIE

PesepBHblit ypok. Pabora ¢
66 TEKCTAMH 110 TEME
"TerutoBble sBIcHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0accse

PesepBHblit ypok. Pabota ¢
67 TEKCTaMHU II0 TEME

"IlocTosTHHBII
AIEKTPUYECKUN TOK"

bubmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

PesepBHrlit ypok. Pabota ¢
68 TEKCTAMH 10 TEME
"MarauTtHble aBieHus"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/ff0a5256
bubnuoreka [{OK https://m.edsoo.ru/ff0a540e
bubnuoreka I[{OK https://m.edsoo.ru/ff0a5800
bubnuoreka [{OK https://m.edsoo.ru/ff0a5530
bubmuoreka [{OK https://m.edsoo.ru/ff0a5a26
bubmmoteka IIOK https://m.edsoo.ru/ff0a5¢c60
bubnuorexa [IOK https://m.edsoo.ru/ff0a6412
bubnmnorexa [IOK https://m.edsoo.ru/ff0a65c0
bubnuorexa LIOK https://m.edsoo.ru/ff0a6976
bubmmoreka [IOK https://m.edsoo.ru/ff0a7088
bubmmoreka [IOK https://m.edsoo.ru/ff0a6a98
bu6mmotexa [IOK https://m.edsoo.ru/ff0a6bb0
bubmmoreka [IOK https://m.edsoo.ru/ff0a7b5a
bubmmoreka [IOK https://m.edsoo.ru/ff0a71d2
bubmmoreka [{OK https://m.edsoo.ru/ff0a72fe



