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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro oO0pa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPeOOBAHUN K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'oC 000, a Takke c¢ yu€TtoM (QeaepanbHOM pabouelt TPOrpaMmbl
Bocriutanus U KoHueniuu npenogaaBanus yueOHOTo npeaMera « Ouzukay.

Copepxanue mnporpamMMbl O (U3MKE HampaBiIeHO Ha (OPMHUpPOBAHUE
€CTEeCTBEHHOHAYYHOU TPAMOTHOCTH OOYYAIOIIUXCS U OpPraHU3aIUI0 U3YUYEHUS
bu3UKN Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIUYHOCTHBIM W METAIlpeIMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)KE€ MEXIPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIeT0 00pa30BaHus.

[Iporpamma 1o (¢u3MKe ycTaHABIWBAET paclpejecHue Y4eOHOTO
Marepuaiga Mo TojaM oOydeHust (MO KjaccaMm), Tpeajiaraer MPUMEPHYIO
MOCJICIOBATENIbHOCTh M3Y4YEHUSI TE€M, OCHOBAHHYIO Ha JIOTHMKE pPa3BUTHUSA
IPEAMETHOTO COACPIKAHUS U yUE€TEe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

[Iporpamma mo ¢usuke paspaboraHa C IEIbI0 OKa3aHUS METOIUYECKOMN
MIOMOIIH YYUTEIIO B CO3JaHUU paboyveil mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

dusnka SABIAETCS CHUCTEMOOOPA3yIOIIUM JJIsI  €CTeCTBEHHOHAYYHBIX
y4eOHBIX TIPEIMETOB, IOCKOJBKY (DU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE
IPOIIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
¢usznueckoit reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, TpeJoCTaBisieT Haubosiee SICHbIE OO0pa3lbl NPUMEHEHUS HAayYHOTO
METO/1a MO3HaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa 3 raaBHBIX 337124 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenune ¢usukun Ha 06a30BOM ypOBHE MPEIIOJIaraeT OBJAJICHUE
CIEAYIOINMU KOMIIETEHTHOCTAMH, XapaKTEPU3YIOINMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAy4HO OOBSCHATD SIBJICHUS;

e OIICHUBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e HHTEpPIPETHUPOBATH JAHHBIE M  UCIOJb30BaTh  HAYYHBIE
JIOKa3aTeNbCTBA JJIS ITOJyYEHHUS BBIBOIOB.

Henun wsyueHuss (U3MKH HA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
omnpenenensl B KoHnenmuu npenogaBaHus ydeOHoro mpeamera «Du3nka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Poccuiickoii @Denepanuu, peaTu3yrOIIuX
OCHOBHBIE 0011€00pa3oBaTeIbHbIE TPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Komnerun MunuctepcTBa npocBenieHust Poccuiickoit denepanuu (IpOTOKOJ
oT 3 nexadbps 2019 r. Ne [1IK4BH).

Heau u3yyeHus pu3uKku:

e TMpHOOpPETEHHE WHTEpPECa M CTPEMJICHHS OOYyJYAIOIUXCS K HAYYHOMY
U3YUYEHUIO MPUPOJIbI, PA3BUTUE MX HMHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHUE TMPEJCTABICHU O HAYYHOM METOJIe T[O3HaHUs U
dbopMHUpOBaHUE WCCIEAOBATETLCKOTO OTHOMICHUS K OKPY)KAIOIIUM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa H3y4deHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;



dbopmMupoBaHue MpeACTaBICHUN O poiu (U3UKHU JJIsI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTUH;

pa3BuUTHE  TPEACTaBICHUW O  BO3MOXHBIX cdepax  Oynymiei
npo¢eCCUOHANILHON AEeSTEIbHOCTH, CB3aHHOM ¢ (DU3UKOM, TOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX IIeJIed MPOrpaMMbl 10 (PU3MKE HAa ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIECTBa, O
MEXaHMYECKHUX, TEIUIOBBIX, JEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SABJICHUSAX;

npUOOpEeTeHHEe YMEHUN ONMUCHIBATh U OOBICHATH (PU3HUECKHE SIBJICHUS
C UCIOJIb30BAHUEM MOJYUYEHHbBIX 3HAHUM;

OCBOCHHME METOJIOB pEUIEHUs MPOCTEHIIMX pacu€THhIX 3aJady C
UCTOJIb30BaHUEM bu3nUecKnx MoOjIeNIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

pa3BUTHE YMEHUU HaOMIOAaThb NPUPOJHbIE SIBICHUS W BBINOJHATH
OTIBITHI, TAOOpATOPHBIE PAOOTHI U IKCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBOoeHHME TNpuéMoOB paboTel ¢  uHOpmanuend  (HU3IUUECKOTO
collepKaHusl, BKIoYas MH(OpPMAIMI0O O COBPEMEHHBIX JOCTHMXKEHUSX
bu3MKHM, aHAJIU3 U KPUTUYECKOE OIIEHUBaHUE UH(OpMAaIuy;
3HaKOMCTBO €O  cdepamMu  NPOPECCHOHAIBHON  JESATENBHOCTH,
CBA3aHHBIMM C  (U3HUKOW, MW  COBPEMEHHBIMU  TEXHOJOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTHKEHUAX (PU3NUYECKON HAYKH.

Ha uzydenne gusuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO

obpaszoBanus otBoauTcs 238 vacoB: B 7 kiacce — 68 yacos (2 yaca B HeZIEi0), B
8 kimacce — 68 yacoB (2 yaca B Hepaenmo), B 9 kimacce — 102 yaca (3 gaca B
HEJIETTIO).

[Ipennaraemelii B mporpaMme 1o (pu3uKe MmepedyeHb JIabOpaTOPHBIX padoT
U OIBITOB HOCHT PEKOMCHAATCIBHBIH XapakTep, YYHUTEIb JeJacT BBIOOD
IPOBEJICHUS JIA0OPATOPHBIX PaOdOT M OIBITOB C YYETOM HHIWBHIYaTbHBIX
OCOOCHHOCTEH  OOYYarOIIMXCS, CIHCKAa OKCIEPUMEHTAJIbHBIX  3aJaHUM,
npeiaracMbIX B paMKaxX OCHOBHOI'O TOCYJAapPCTBEHHOTO 3K3aMeHa 10 (HU3HUKe.



COIAEPKXAHHUE OBYUYEHUA
7 KIIACC

Pazjen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. AsineHus npupoxasl. Ousznueckue SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, JJIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

duznyeckue BeaMUHMHbL. V3Mepenue gusnueckux BenuuuH. PuU3NyECKue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAyKH HW3y4YarOT MPUPOY.
EcrecTBeHHOHAy4HBI METO/ TO3HAHUS: HAOJIIOJEHHE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT MO TMPOBEPKE THUIIOTE3,
oObsicHeHue HaOmogaeMoro siBieHus. OmnucaHue QU3HUECKUX SBICHUN C
IIOMOILBIO MOJEJIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, SJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. dusznyeckue TpUOOPHI U MPOIIEAYPa IPSIMBIX U3MEPEHUMN aHATIOTOBBIM
U IUGPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimol.
OrnpeneneHue MeHbl JeJeHUs KAl K3MEPUTEIILHOTO MpUoopa.
N3mepenue paccTosHUM.
N3mepenune o0bEéMa )KUIKOCTH U TBEPIOTO TEIA.
Onpenenenue pa3zMepoB MajbIX TEL.
N3mepenune temnepaTypsl HpU MOMOIIY KUJIKOCTHOI'O TEPMOMETpPA U
JNaTyrKa TeMIEPaTyphl.
6. lIpoBenenue nccnenoBaHus 10 NPOBEPKE TUIIOTE3BI: JAJBHOCTH MOJIETA
[IapyKa, MYIIEHHOTO TOPH30HTAJIBHO, TeM OOoJblle, 4YeM OoJble
BBICOTA ITYCKA.
Paznen 2. [lepBoHayajibHble CBeeHUSI 0 CTPOEHUH BelIeCTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJNbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.
JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JABUYKEHHUSI 4YacTHUIl C
TeMIiepatypoil. bpoyHoBckoe npmwkeHue, nuddysus. BzanmoaelicTBue 4yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, XKUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKHUX) TeJl. B3auMOCBsI3b MEXK/ly CBOMCTBAMHU BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M HMX ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
Jemoncmpayuu.
1. HaGmronenne 6poyHOBCKOTO IBH>KCHHUS.
2. Habmonenue nuddysumn.
3. HaGmronenwe  sBJICHWH, OOBACHAIOMIMUXCS  MPUTSIKCHUEM  WIN
OTTAJIKMBAaHUEM YaCTHI BEIIECTBA.

Jlabopamopnuie pabomst u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psAIoB (C  HCHOJIb30BaHUEM
%OTorpaq)Hﬁ).

2. OmbITH IO HAOTIOACHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MTPUTSHKCHHS.

Paznen 3. /IBM:keHHe ¥ B3aUMOAeiicTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEPHOE W HEPABHOMEPHOE JBUKECHUE.
Cxopoctb. Cpeansisi CKOPOCTh IIPU HEPABHOMEPHOM JIBMKEHUU. Pacué€T mytu u
BPEMEHHU JIBUKCHUS.

SBnenne mHepuMU. 3aKOH MHEpUMH. B3anmoaeicTBue Ten Kak MpUYMHA
W3MEHEHUS CKOPOCTH ABMXKEHUS Tel. Macca Kak Mepa WHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE
00BbEMa BellecTBa.

Cuna Kak XapakTepuCcTHKA B3auMoaeicTus Tea. Cuina ynpyrocty 1 3aK0H
I'yka. I3mepeHue CUiibl ¢ TOMOLIBIO TUHAMOMETpA. SIBIECHHE TATOTCHUS U CHUJIA
TsokecTd. Cuia TsSKECTH Ha JApyrux IuiaHetax. Bec tenma. HeecomocTs.
CioxxeHue cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEMCTBYyOIIas Cuil.
Cuna tpenusa. TpeHue CKOJNBXKEHUS W TPEHHE NOKOA. TpeHue B mpuponae u
TEXHUKE.

Jlemoncmpayuu.

1. HaOmroneHne MeXxaHM4YEeCKOTo JIBIKECHHUS Tela.

N3Mepenmne CKopoCcTH NMPSIMOIUHEUHOTO JBUKEHUSI.
HaGmtonenue sBieHus: MHEPIUU.
HaGmonenne nu3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBHUH TEJI.
CpaBHeHME Macc MO B3aUMOAEHCTBUIO Tell.
CiioxeHue CuJl, HalpaBJIEHHBIX IO OJTHOW MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHUe CKOPOCTH PAaBHOMEPHOTO JBIDKCHMs (IIapuKa B
KUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ormpenenenue cpeHeil CKOPOCTH CKOJIbKEHUS OpycKa WM IIapukKa 1o
HAKJIOHHOM IJIOCKOCTH.
3. OmnpeneneHue MIIOTHOCTH TBEPIOTO TENA.
4. OmbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsLKEHHS (JledopMaliun)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnpITBL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTbh CHJIbI TPEHUS CKOJIbKEHUS
OT BECa TeJa M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3os.

Hanenune. CriocoObl YMEHBIICHUS M YBENWYECHHs naBiieHus. JlaBieHue
raza. 3aBUCHMOCTh JaBJICHHsS Traza OT o00bEma, TemrepaTypsl. I[lepemaua
NABIICHUST TBEPIBIMU TEJNaMH, JKMAKOCTAMM M ra3amu. 3akoH [lackans.
[TneBMaTHUecKre MalIUHBI. 3aBUCUMOCTb JABICHUS KUAKOCTU OT TIyOWHBI.
I'mapocratnueckuit mapanokc. CooOmiarongecss cocynapl. [ uapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe nasinenue. [[pudnHbI CylecTBOBaHUS
Bo3yIHON 00omouku 3emun. OnbiTr Toppuuerm. M3mepenue atmocdepHOro
JaBiIeHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJICHHS OT BBICOTHI HAJ YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTo JTaBICHUS.

JlelicTBEe KMAKOCTM W Trasa Ha IIOIPYKEHHOE B HHUX TeJO.
BoitankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. IlmaBanue Ter.
Bo3znyxonnaBaHue.

Jemoncmpayuu.

1. 3aBUCHMOCTb JaBJIEHUS raza OT TEMIIEPATYPHI.

[lepenaya naBieHus KUIKOCTHIO U Ta30M.
Coobmrarontaecst CoCyIbl.

I'mppaBanyueckuit mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JaBICHUSI.
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6. 3aBUCHUMOCTH BBITAJIKHUBAIOUIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
Te€Ja U IUIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAIKUBAIOILEN CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YclOBHE IUIaBaHWsA TeJ: IUIABAHWUE WM IOTPYXKEHHE Tel B
3aBUCHMOCTH OT COOTHOILIEHMS IJIOTHOCTEM TeJIa U JKUJIKOCTH.

Jlabopamopnule padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTM Beca Tella B BoJae OT 0ObEMa
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.

2. OmnpenesieHWE BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEWM Ha Telo,
NOTPYKEHHOE B KUIKOCTbD.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOLIEU CHJIbI, JEUCTBYIOIIEH Ha
TEJO B )KUJAKOCTH, OT MAaccChl TeJa.

4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLICH CHIIBI,
JNEUCTBYIOIIE Ha TEI0 B KUAKOCTH, OT OOBEMA MNOrpyKEHHOU B
AKUJKOCTh YACTH T€JA U OT INIOTHOCTU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIpeJieNIEHNE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTB. JHepPrusl.

Mexanundeckasi paboTta. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas TUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanu3zmoB. Ilpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass sHeprus. KuHernueckas W INOTEHIMAJIbHAS JHEPIUS.
[IpeBpamieHne OOHOTO BHAA MEXAaHUYECKOM OSHEPruu B JpYyroil. 3aKoH
COXpPaHEHUsI JHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimol.

1. Ompenenenue paOOThl CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBUKCHHUH

T€JIa [0 TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yclioBU paBHOBECHS phlvara.

3. Msmepenue KII/] HAKIIOHHOM TITOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPIUH.

8 KJIACC

Pasnen 6. TensioBbie siBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOpUM CTPOCHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKyJ. ONbIThI, MOATBEPKIAOIINEC
OCHOBHBIE TOJIOKEHUS] MOJICKYJIAPHOKUHETUYECKOU TEOPHUH.

Mopaenu TBEPAOTO, XUIKOTO M Ta3000pa3HOTO COCTOSHHUH BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIAKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHHN MOJEKYISIPHO-KHHETUYECKOW TEOPHH.
CmaunBaHue U KaMWUISIPHBIC SIBJICHUA. TemIoBoe pacIiupeHne U cxaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUXKCHUS
gactull. BHyTpeHHss sHeprus. CrocoObl M3MEHCHHs BHYTPCHHEH JHEPTUH:
Teronepeaada u COBEPIICHUE paboTHI. Bunsr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYUECHHE.

KonnyecTBo TEeIU10THL. Y IeabHasa TEIUIOEMKOCTD BEIIECTBA. 1€IIO00MEH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamadca. IlmaBneHune wu
OTBEPJ/ICBAHUE KPUCTAIMYECKUX BEIICCTB. YJAEIbHAS TEIJIOTA IUIABJICHHUS.



[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIUIOTa CTOPAHUSL.

[Tpuniuner padotsl TeroBbix Asurateneit KIIJ[ temnmoBoro nuraress.
TennoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MTPOIIECCAX.

ﬂemoncmpauuu
HaGmonenne 6poyHOBCKOTO ABUKEHUSI.

Ha6monenue nuddyszun.

HaGmronenue sBieHui cMauyrMBaHUs U KalMWJUISIPHBIX SIBJICHUH.
HaGumroenue TenaoBoro pacmpeHus Tel.

N3meneHue napieHus ra3a npyu U3MEHEHUH o0bEéMa U HarpeBaHUU WU
OXJIaXKICHUHU.

6. IIpaBuiia u3amMepeHus TemMIepaTypsbl.

7. Buabl Temonepenayu.

8. OxyakJieHHue MpHu COBEPIICHUH pabOTHI.

9. HarpeBanue npu coBepiieHUH pab0OThl BHEIITHUMU CHUJIAMHU.

10. CpaBHEHHUE TEIIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

11. HaGmronenue KumeHus..

12. HabmroieHre mocTossHCTBA TEMIIEPATYPhI TIPH TUTABICHUH.

13. MoJies1 TEIUTOBBIX JBUTATEIICH.

Jlabopamopnuie pabomut u onvimol.

1. OnbITBl 1O OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO TTPUTSHKCHHUS.

2. OnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIU WIIM caxapa.

3. OmnbITHI 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEN 1

TBEPABIX TEI.

4. OmnpeneneHue NaBieHUs BO3lyXa B OaJIJIOHE IITIPUIIA.

5. OnpITBl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh AABJIEHUS BO3AYyXa OT €ro

00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

6. IlpoBepka THHOTE3bI JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA

KHUJKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
7. HaGmiomenue u3MeHEHUsT BHYTPEHHEH HSHEPrUM Tella B pPE3yJbTaTe
TEIUIONepeaaun U paboThl BHEIIHUX CHII.

8. HccnenoBanue sBIIeHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U

ropst4ei BOJBI.

9. OmpeneneHrue KOJIMYECTBA TEIUIOTHL, IMOJIYYEHHOTO BOJOW IpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenieneHne yaelIbHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus..

12. OnpeneneHne OTHOCUTENbHOM BIIa)KHOCTH BO3/1yXA.

13. OnpeneneHue yaelIbHOU TEMI0ThI MJIaBIEHUS JIbJA.

Pa3znen 7. DiiekTpuyecKue 1 MAarHUTHbIE SIBJICHHSA.

Onektpuzauus Ted. JIBa poja sneKkTpuyuecKkux 3apsiioB. BaumopelctBue
3apspkeHHBIX Teln. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe noje. Hampsx€HHOCTh 3nekTpuueckoro noss. I[Ipunmun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

RN SIS



Hocurenn osnekTpuueckux 3apsiaoB. OJIEMEHTApPHBIM  AIEKTPUYECKUI
3apsa. Crpoenune aroma. [IpOBOJHHMKM M IUANIEKTPUKU. 3AKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJOBHS CYHIECTBOBAHUS JJIEKTPUUYECKOrO TOKAa.
NcTtoyHuku moOCTOSTHHOTO Toka. JIeHCTBHS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass wnenb. Cuna ToOKa. OJNEKTPUYECKOE  HAINPSIKEHUE.
ConpoTHUBIEHUE MPOBOJHUKA. YIEIBHOE COMPOTUBICHHE BELIECTBA. 3aKOH
Oma nns ywactka nenu. llocienoBaTenbHOE W MApAIUICIbHOE COEIUHEHUE
MIPOBOJHUKOB.

PaGora u MoIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jxoyms—JIeHna.
ONeKTpUYecKue UEeNd M TMOTPEOUTENH JIIEKTPUUECKOW OHHEPruM B OBITY.
KopoTtkoe 3ambikanue.

[ToctossHHbIE ~MarHuThl. B3anmMoAeHCTBHE TOCTOSIHHBIX  MAarHHUTOB.
MarauTtHoe mnosne. MarHuTHoe mnoje 3eMJIM M €ro 3HaueHue Js KU3HU Ha
3emuie. OnbIT OpcTena. MarHUTHOE TOJIE JIEKTPUYECKOro Toka. IIpumenenune
AJIEKTPOMArHuTOB B TEXHUKE. J[eCTBME MAarHUTHOTO MOJS HAa MPOBOJHUK C
TOKOM. DIEeKTPOABUTATEb MOCTOSTHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENEH B TEXHUUECKHUX YCTPONUCTBAX U HAa TPAHCIIOPTE.

OnbiTel @apanesd. SBiIeHHE >SJIEKTPOMArHUTHOW WHAYKIUU. [IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TMOTYYEHUsI DJICKTPUUYECKOM IHEPTrHUHu.
DNEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DIeKTpu3alus Tell.

2. JIBa poma sIEKTpUYECKHUX 3apsiOoB M B3aWMOJICHCTBUE 3apsyKEHHBIX

TEJL

3. YCTpOMCTBO U AEHUCTBHUE DIEKTPOCKOIIA.

4. DIEKTpOoCTaTHYECKask MHIYKLIHSL.

5. 3aKOH COXPAaHEHUS AIEKTPUUYECKUX 3aPSIIOB.

6. IIpOBOOHUKYU U TUAIEKTPUKH.

7. MoaenupoBaHu€e CUIOBBIX JJUHUH JIEKTPUUECKOTO TTOJIS.

8. MCTOYHMKH MTOCTOSIHHOI'O TOKA.

9. JlencTBUsA AIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. I'a30BBIM pa3psia.

12. I3MepeHune CUuitbl TOKa aMIIepMETPOM.

13. I3Mepenune 31eKTpUYECKOr0 HaNPSKEHUSI BOJIBTMETPOM.

14. Peocrat 1 Mara3ud CONPOTHUBIICHUN.

15. B3auMoieicTBHE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHe HEBO3MOXKHOCTH Pa3/AEJIEHNUs OJFOCOB MarHUTA.

17. MoaenupoBaHHE€ MArHUTHBIX MOJIEN OCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE 10JIe TOKA. DIEKTPOMArHUT.

20. JleficTBME MarHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb MOCTOSHHOTO TOKA.

22. UccnenoBanue ABIEHUS SJIEKTPOMArHUTHON UHIYKIIHH.

23. OnbiTel Dapages.

24. 3aBUCUMOCTb HAmNpaBJ€HUS UHIAYKIUOHHOIO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomwvt u onvimol.



1. OnpITel 1O HAOMIOACHHUIO AJIEKTPU3ALMHU TNl MWHAYKIHEH U MpH

CONPUKOCHOBEHHH.

HccnenoBanue NEUCTBUS DIEKTPUYECKOTO IIOJA HA IPOBOJHUKHA U

JTUAIIEKTPUKU.

Co6opka u mpoBepka paboThI IEKTPUIECKOMN 1IEMH MTOCTOSIHHOTO TOKa.

N3mepeHue u peryupoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HAIPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIErO Yepe3 pe3ucTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OmBbITHI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTO
COMPOTHUBJICHUS MPOBOJHMKA OT €T0 JJUHBI, IUIOUIAAN MONEPEUHOTO
CEYeHHMs U MaTepuara.

8. IlpoBepka mpaBuia CIIOXEHHUS HANPSDKEHUM MPU MOCIEN0BATEIIbHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuiia Al CUJIbI TOKA MPHU MapayieIbHOM COEIUHEHUU
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PE3UCTOPOB.

10. Omnpesienienne  paboOThl  AJEKTPUYECKOr0 TOKA, MJIYILIETO 4epes
pE3UCTOpP.

11. OnpenieieHUe MOIMHOCTH DJICKTPUYECKOTO TOKA, BBIJASISEMONW Ha
pe3ucTope.

12. UccnenoBanmne 3aBUCUMOCTH CUJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUKY, OT
HaIpsKEHUs Ha HEH.

13. Onpenenenue KIIJI nHarpesarens.

14. MiccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHWTHOTO TMOJS TOCTOSHHBIX MAarHUTOB IIPUM  HX
00BEIMHEHUU U pa3JeJICHUN.

16. MccnenoBaHnue JEHCTBHA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEJIKY.

17. ONBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJAECHCTBUSA
KaTyIIKd ¢ TOKOM M MAarHuTa OT CWJIbl TOKa M HAIPABICHUS TOKA B
KaTyIlKe.

18. MI3y4yeHue nelcTBUs MarHUTHOTO TO0JIS1 HA IPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3yueHue paboThl JIEKTPOIBUTATES.

20. U3mepenue KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. ONBITEI IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKLUU:
UCCIIEI0BAaHNE U3MEHEHHMI 3HAYEHUs W HANpaBJICHUS WHIYKIHUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBjIeHUS.

Mexanuyeckoe ABWXKEeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOI'0 JABUKEHUS. PaBHOMEpHOE MpsSMOJIUHEHHOE
newxxenne. HepaBHomepHoe mnpsmonuHeiiHoe naBuxkeHue. CpenHsas
MTHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenne. PaBHOyCKOpeHHOE NpsiMOMHENHHOE JBHxeHue. CBOOOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMEpHOE ABUKEHHE IO OKPYKHOCTH. [lepron u yactora oOpamieHusl.
JIuneiiHas u yriioBas CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBeiit 3axkoH Hprotona. Bropon 3akoH Hserotona. Tpetuin 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHHSI CKOJIbKEHHS,
CUJia TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOJHOIO
najgeHus. JIpmwxkenne mianeT BOKpyr CoisHua. IlepBasg kocMHuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue  MaTepualibHOM  TOYKH. AOCONIOTHO  TBEpPAOE  TEJNO.
PaBHOBecue TBEPHAOTO Tena C 3aKPEIUIEHHON OCBhIO BpallleHUs. MOMEHT CHIIBL.
LenTtp TsoxecTy.

Nmnynsc Tena. UM3Menenue wumnynbca. HMmynbe cuiibl.  3akoH
COXpAaHEHHUs UMITYyJIbca. PEaKTUBHOE IBUKECHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSHKECTH, YIPYTrOCTH,
TpeHusi. CBs3b dHepruu u padbotsl. [loTeHIManbHas HEPrusi Tea, MOJIHITOrO
HaJl TOBEPXHOCThbIO 3emuid. [loTeHnumanbHasi JHEPrusi CXaToOW MPYKUHBI.
Kunernueckas sueprus. TeopeMa 0 KHHETUYECKOW YHEPTUU. 3aKOH COXPaHCHUS
MEXaHMUYECKOU SHEPTUH.

Jlemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOTo JBHUXKEHHS Tea OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

CpaBHeHME TyTel U TPACKTOPUM NBUKEHUS OJHOTO U TOTO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3Mepenmne CKOpoCTH U YCKOPEHUS MPAMOJIMHEUHOTO JBHKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKECHUSI.

HaGmonenue nBrxeHus Tena mo OKpy>KHOCTH.

HaGmionenre MexaHMYeCKUX SIBICHHM, MPOUCXOJSIIUX B CHUCTEME

orcuéra «Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU

OTHOCHUTEJIbHO KaOuHeTa (pu3uKu.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAacChl Teja U JACHCTBYIOLIEH HA HETO
CHUJIBL

8. HaOmronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEI.

9. M3MmeHeHue Beca Tea Mpu yCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umnynbca npu B3aMMOJICUCTBUU TET.

11. [IpeoOpazoBaHms SHEPTUU MTPU B3AaUMOICHCTBUU TEJ.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMO/ICIICTBUU.

13. CoxpaHeHHe UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOJICHCTBHUU.

14. HaGmroneHne peakTUBHOTO JBUKCHUSL.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM TMaICHUU.

16. CoxpaHEeHHE MEXaHUYECKON SHEPruu NpHU ABWKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomwt u onvimol.

1. KoHctpynpoBanue TpakTa I pa3sroHa U JaJIbHEUILIETO PAaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEJIEXKKU.

2. OmpenenieHre cpeaHed CKOPOCTH CKOJIBKSHHS OpycKa WIIM JIBHKCHHS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OmnpenenieHre YCKOPEHHs Tela MPH PaBHOYCKOPEHHOM JABUXKEHUM IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccrnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHH IPHU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaIbHON CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIM MPU PABHOYCKOPEHHOM [IBHXKEHUH 0€3
Ha4aJbHOW CKOPOCTH IYTH OTHOCATCS KAaK PsJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. HccienoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHUIIBI
HOPMAaJIbLHOTO JAaBJICHUS.
Onpenesnenne KO3 GUIMEHTA TPCHHUS CKOJIBKECHHUSL.
Onpenenenue KECTKOCTU NPYKUHBI.
9. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU
TeJa M0 TOPU30HTATIBHON MOBEPXHOCTH.
10. OnpeneneHue pabOThl CWIbI YOPYrOCTU TPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. IBydeHue 3akoHA COXpaHEHUS DHEPTUM.

Pa3znen 9. Mexannueckue Kojie0aHusi U BOJIHBI.

Konebarensnoe pgBukeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHMI:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTHuyeCKuid U TMPYKUHHBIA MasTHUKH.
[IpeBpariieHue sHepruy Mpu KojaeOdaTeTLHOM JBUKCHHH.

3aryxatomue KonebaHus. BeiHyxkaeHHble  KkoneOaHus.  Pe3onaHc.
Mexannueckue BoJIHBL. CBOWMCTBa MeXaHWYeCKHMX BOJH. [IpomonbHblE WU
MOTNEepeYHble BOJIHBIL. J[TMHA BOJHBI W CKOPOCTH €€ pacmpoCTpaHCHHS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CECMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHuii TN Mo JEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaGmroneHne BBIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHca.
PacnipocTpaneHnue mpoaoJIbHBIX U MTOMEPEUYHBIX BOJH (HA MOJIEIN).
HaGmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHUYECKUM pe30HAHC.
]Iaﬁopamopubte pabomul u onvimot.
1. OmpeneneHue dYacTOTBl M TEpHOJa KOJIEOAaHWM MaTeMaTHYeCKOTro
MasiTHUKA.
2. OmpeneneHre 4aCTOTHI U TTeproa KoaeOaHuil MpyKHHHOT'O MasiTHUKA.
3. HccienoBanue 3aBUCUMOCTH TEpHOJia KOJeOaHWM MOIABEIISHHOTO K
HUTHU TPy3a OT JJIUHBI HUTH.
4. VccnenoBaHWe 3aBUCUMOCTH TIepHOJa KOJIEOAaHMM MPYKHHHOTO
MasiTHHKa OT MacChl rpy3a.
5. IlpoBepka HE3aBUCHMOCTH TEPHOJ1a KOJICOaHHH Tpy3a, MOBEIICHHOTO
K HUTH, OT Macchl rpy3a.
6. ONBITB, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh MepHoJa KoJieOaHUM
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenne yckopeHus: CBOOOTHOTO MaICHHS.

Pa3nen 10. DiaekTpoMarHuTHoe NoJjie U 3J1eKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TMojie.  DJIEKTpOMarHuTHble BOJHBL.  CBOMCTBa
AJEKTPOMAarHuTHHIX BOH. IlIkanma 3yeKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BosiHOBEIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomwvt u onvimol.
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1. M3ydeHune CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C OMOIIBbIO MOOUIBLHOTO
TeneoHa.

Pa3jen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mopxenb  cBera.  McrtouHuku — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBera. 3atMeHuss ComnHuma u JlyHel. OTpaxkeHue CBeTa.
ITnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBeta. 3akOH IpesomieHus cBera. llomHoe BHyTpeHHEE
OTpakeHue cBeTa. MCMmosb30BaHME TIOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm nydeit B naumH3e. OnTudeckas cucrema doToanmnapara,
MHUKpOCKOINa W Teneckona. ['ma3 kak onTuueckas cucrema. bam3opykocTs u
JNANbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. Omnbitel HeroToHa. Crioxenue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jlemoncmpayuu.

1. IIpsMonuHenHOe pacupOCTpaHEHUE CBETA.

2. OtpaxkeHue cBeTa.

3. TlomyueHue wu300pakeHUd B TUIOCKOM, BOTHYTOM U  BBIMYKJIOM
3epKanax.

[Ipenomiienue caera.

OnTuueckuii CBETOBOI.

Xox myueit B coOuparouiei JInHs3e.

XO0J ayder B paCCeUBAIOLIECH JIMH3E.

[Tony4yenue n3o00pakeHU ¢ MOMOIIBIO JHH3.

. IlpuHuun geicTBus goTtoamnmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. PaznoxkeHue 0enoro cBeTa B CIIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUH CBETa PA3HBIX 1IBETOB.

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaXKEHUsI CBETOBOIO Jiy4ya OT yrjia

aJCHUsL.

2. W3yuenue xapakTepuCTUK N300paKEHHSI MPEMETa B INIOCKOM 3epKaJle.

3. HccrnenoBanue 3aBUCUMOCTH yria MPEJIOMJIEHUS] CBETOBOTO Jiy4ya OT

yriia MaJeHus Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

4. llomyuyenue nzo0pakxeHU C TOMOIIBIO COOMPAFOIICH JIMH3HI.

5. Omnpenenenue  (HOKYCHOIO  pAcCTOSHHMA W ONTHYECKOM  CHJIBI

coOMparoIeH JTMH3HI.

6. OIBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OMBITHI 0 BOCTIPHUTHIO 1[BETA MPEAMETOB MPU WX HAOIIOICHUN Yepe3

I[BETOBBIE (PMIIHTPHI.

Pasznen 12. KBanroBble iBJeHHUS.

Omnswitel Pe3epdopna u mianerapuas moaens atoma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aromoM. KBaHTsl. JInHEUaTpie CIEKTPBIL.

PagmoaktuBHOCTE. Anbda, OeTta- u ramma-usnydeHus. CTpoeHHe
aToMHOro  snapa. HyknonHas  Momens  atomHoro  sigpa.  M3orombl.
PannoaktuBHble npeBpamenus. [lepuon nmosypacnana aTOMHBIX SI€EP.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHUSI 3apsAI0BOIO M MacCOBOTO YHUCET.
DOHeprusi CBsI3U aTOMHBIX sanaep. CBs3b Macchl W dHEpruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

SAnepHas sHeprernka. JleMCTBUS paJMOAKTUBHBIX M3JIYYCHHI HA KUBBIE
OpraHU3MBbl.
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Jlemoncmpayuu.

CreKTpbl U31y4eHUs U TOTJIOUICHUS.

CreKTpbl pa3InyHbIX Ta30B.

CnekTtp Bomopoaa.

Hab6monenne TpekoB B kamepe BunibcoHa.

Pabota cuérunka HOHU3UPYIOLIUX U3TYyUESHH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAIOB U MPOAYKTOB.
ﬂaﬁopamopnbze paoomoul u onvimel.

1. HaGmroneHue CIUIOMHBIX U JIMHEWYATHIX CHEKTPOB U3ITYYECHHUS.

2. HccnepoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepenue paailoaKTUBHOTO (OHA.

IHoBTOPUTEJIBbHO-00001IIAI0IINH MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOAYJIb npeaHa3HaYeH TUTSE
cUcTeMaTu3alud ¢ O00OOIIeHHs MPEAMETHOrO0 COJEpKaHUs U OIbITa
JEeSTENbHOCTH, MPUOOPETEHHOTO MPHU U3YYEHHH BCEro Kypca (pU3MKH, a TakkKe
JUIsl IOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO (hU3UKe s
00y4Jaromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3ydeHUH HAHHOTO MOJIYJS PEAIU3YIOTCS M CHCTEMAaTU3UPYIOTCS
BUJbl JCSTEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHeYrBaeTCsl JIOCTHXKEHHE
OPEIMETHBIX W METANpeIMETHBIX IUIAaHUPYEMBIX pPe3yJbTaTOB OOy4YeHHs,
dbopMupyeTcsi eCTeCTBEHHOHAYyYHAas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUIN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSCHATD
(pusnyeckue sBICHUS, IPUMEHSS NOJIY4YEHHbIE 3HAHMS, pellaTh 3a71aul, B TOM
YKCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO  JEATEIBHOCTHBIM  XapakTep  JAaHHOIO  pasjena
peanzyeTcs 3a CUET TOro, YTO 0O0YyUaIOIIMECs BBIMOIHAIOT 3aJJaHusl, B KOTOPBIX
UM IIpejiaraeTcsi:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMM pacro3HaBaTh W HAy4YHO OOBSACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarollel NPUPOIe U MOBCEIHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METO/BI MCCIEAOBAaHUS (PU3MUECKUX SIBICHUMU, B
TOM YHCJIE IS IPOBEPKU TUIIOTE3 U MOJIYYEHHUS] TEOPETUUYECKUX BBIBOIOB;

OOBSICHATh HaY4YHbIE OCHOBBI HanOoJie€ Ba)KHBIX JTOCTHIKEHUH COBPEMEHHBIX
TEXHOJOTU, HampUMep, MPAKTUYECKOTO  HCIOJIb30BAaHUSA  Pa3IUYHBIX
MUCTOYHUKOB SHEPIHHM HAa OCHOBE 3aKOHA NPEBPALICHUS M COXPAHEHUS BCEX
U3BECTHBIX BUJIOB DHEPrUU.

ISR o



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

N3yuenne @Qui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HaAIpaBIeHO Ha JOCTHIKEHHE JTMYHOCTHBIX, METAlpPEeIMETHBIX U MPEIMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (U3MKM HA YPOBHE OCHOBHOTO OOILETO

oOpazoBanuss y oOywatomerocss OyayT copMHpOBaHBI  CIEIYyIOIIHE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) mMaTPUOTHYECKOT0 BOCTIMTAHMS
- TpOSIBICHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;
- IIGHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaKaaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:
- TOTOBHOCTh K aKTHMBHOMY YYaCTUIO B OOCYXJICHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TPOoOJieM, CBS3aHHBIX C TMPAKTUUYECKUM
MPUMEHECHHEM JOCTIKCHUN (DU3UKHU;
- OCO3HAHHME BAXXHOCTH MOPATBHO-ITHYECCKUX MPHUHIIUIIOB B JCATEILHOCTH
€HOTrO;

) 3CTETHYECKOr0 BOCIIUTAHMS
- BOCIIPUSATHE ICTETUUYECKUX KauecTB (PU3nUecKoil Hayku: €€ rapMOHUIHOTO
MIOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOI'0 MO3HAHUSI:
- OCO3HAaHHME LEHHOCTH (PU3MYECKON HayKu KaK MOIIHOTO WHCTPYMEHTa
NO3HAHWSI  MHUpPA, OCHOBBl  Pa3BUTUS  TEXHOJOTUW,  Ba)KHEWIIEH
COCTaBJISIOLIEN KYJIbTYpPHI;
- pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, UHTEpECa K HCCIEI0BaTEIbCKON
NEeATENbHOCTH;
5) d¢opvmupoBaHusi KyJAbTYPbl 3I0POBbSI H 3MOLHOHAJIBHOIO
0J1aronoJyyus:
- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BAXXHOCTU MpPaBMJI OE30MacHOTO IOBEICHUS Ha
TPAHCIIOPTE, HAa JOPOTAX, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JOMAIIHUX YCIOBUAX;
- chOpMHPOBAHHOCTh HaBbIKa pedIeKCHMU, MPU3HAHHE CBOErO IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIoBeKa;
6) TPy10BOr0 BOCTIMTAHUS
- aKTMBHOE y4yacTH€ B PELICHHWM MPAKTHYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTelbHOM OpTraHW3allid, TOpOJa, Kpas) TEXHOJIOTHMYECKOW U
COIMAJIFHON HAIPaBICHHOCTH, TPEOYIOMMX B TOM YHCIE W (U3HUUECKUX
3HAHUM;
- UHTEPEC K MPAKTUYECKOMY H3yUEHUIO MPO(deCcCuid, CBI3aHHBIX C (PU3UKOM;
7) IKOJIOTUYECKOT0 BOCTTUTAHMSA:
- OpUEHTAIMs Ha MpUMEHEHNEe (PU3NYECKUX 3HAHWUU NI PeIIeHUs 3a7ad B
00JIaCTH OKPYKAIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYMKOB M OIEHKHA WX
BO3MOXHBIX ITOCHEACTBUM JJIs1 OKPYKAIOLIEH CPEbI;
- 0CO3HaHHWE TIO0ATBHOTO XapaKTepa IKOJOTHUYECKUX MPOOIEM U MyTel uX
peleHust;
8) ajanranuu K M3MEHAIIUMCS YCJIOBUAM CONUAJIBLHOM U MPUPOIHOMN
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIPpHU BBIITOJIHCHUHA I/ICCJ'IGI[OBEIHI/Iﬁ n
IIPOCKTOB (I)PIBI/I‘IGCKOﬁ HarpaBJICHHOCTH, OTKPBLITOCTH OIBITY W 3HAHHAM

ApYrux,;

e - TIOBBIIICHUWE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NeSITeTbHOCTD;

e - TOTpeOHOCTH B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
dbopmMynupoBaTh HACH, TMOHATUS, TUMOTE3bl O (U3NYECKUX OOBEKTaxX H
SIBJICHUSIX;

e - OcCO3HaHHWE JAePUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
00nacTi PU3HKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PUBMUECKUX
3HAHUM;

e - CTpEeMJICHHE aHAJIM3UPOBaTh U BBISBIATH B3aUMOCBS3U  MPHUPOIHI,
oO1iecTBa U IKOHOMHUKH, B TOM YHCII€ C HMCIOJIb30BAaHHEM (PU3MUECKUX
3HAHW;

e - OLICHKA CBOMX JCHUCTBUU C Yy4ETOM BIIMSHUS Ha OKPYKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI00AJIBHBIX MMOCIIEICTBHM.

METANPEAMETHBIE PE3YJIbTATBI

B pesymnprare ocBOCHHS TporpamMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywaromerocss  Oyayr  chOpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NIO3HABATEIbHBIC
yHUBEpCaJbHble y4yeOHbIe JI€HCTBHS, KOMMYHHMKATUBHBIE YHUBEpPCAJIbHBIC
y4ueOHBIE AeWCTBUS, PETYISATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUSI.

Ilo3naBaTe/ibHble YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble JJoruyeckue aelcTBU:

e BBIIBIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB
(stBIIEHUM);

e YCTaHABJIMBATh CYIICCTBEHHBIH NMPH3HAK KiIacCHU(PUKAIMKM, OCHOBAHHS
JU1s1 0000ITIEHNS U CPAaBHEHUS

e BBIIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B paccMaTPUBACMbBIX
dakTax, MaHHBIX W HAOJIOACHUAX, OTHOCAMIUXCS K (DU3NUEeCKUM
SIBIICHUSIM;

e BBISIBJIATH MPUYUHHO-CJICJCTBCHHBIC CBS3HU IMPH M3YYECHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJBI C  HMCIIOJIB30BAHHEM
JNEIYKTUBHBIX W MHIYKTUBHBIX YMO3aKJIIOUECHUM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS35IX (PU3UICCKUX BEIIMUUH,

e CaMOCTOSITEIbHO BBIOWpATh CIOCOO pemieHus y4eOHOW (HU3MIecKoit
3a/1a4i (CpaBHEHUE HECKOJIbKUX BapUAHTOB PEIICHUs, BEIOOp Hanbosee
MOJIXOAAIICTO ¢ YIETOM CaMOCTOSITSIILHO BBICICHHBIX KPUTCPHER).

ba3oBble ucciieaoBaTeabCcKHe JeHCTBUA .

e HCIOJB30BaTh BOIMPOCHI KaK  HCCICIOBATEIBCKHUH  HMHCTPYMEHT
[TO3HAHUS;

e TMPOBOAUTH TI0O CaMOCTOSATEIBHO COCTABICHHOMY TIUIaHY  OIIBIT,
HECJIOXKHBIM (DU3UYCCKHI DSKCIEPUMEHT, HEOOJIBIIIOE WCCIIe0BaAHUE
(U3UIECKOTO SBICHUS;

e OICHMBAaTh HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HH(pOpMAIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMCHTA,



CaMOCTOSITeIbHO  (OPMYIUpPOBAaTH OOOOIIEHUS W  BBIBOABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (DUINUYECKUX
MPOIIECCOB, a TAKXE BBIABUTATh MPEANOJOKEHUS 00 UX Pa3BUTHH B
HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ unpopmanmeii:

OPUMEHSTH Pa3IMYHble METO/bl, THCTPYMEHTHI U 3alpPOChl IPHU MOUCKE
1 0TOOpe MH(POPMALIUK WM JAHHBIX ¢ YYETOM MPEIJI0KEHHON yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCcTaBICHUS;
CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMaJIbHYI0 (HOpMY MpeacTaBICHUS
uHbOpMAlMK W WLIIOCTPUPOBATh pellaeMble 3aJladyd  HECI0KHBIMU
CXeMaMH, TuarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMmMyHuKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE IeiCTBUSA:

B X0Ji¢ OOCYXK/JIEHUsI Y4eOHOr0 MaTepHalia, pe3yIbTaToB J1a00pPaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI 1O CYIIECTBY 0OCYXKIaeMOU
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha pEIICHUE 3aJadydl MU
noJiepkanue 0J1aroXKesaTeIbHOCTH OOIEHNS,

COIOCTAaBJISITh CBOM CYXKJICHHUS C CYXICHUSIMU JPYTUX YYaCTHHUKOB
Juayora, OOHapyXKUBATh PA3IMYHUE U CXOJCTBO TIO3UITHN;

BBIP@)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJIMYHO TPEACTABISTh PE3YJbTAaThl BBIMOJHEHHOTO (HU3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEOBAHMS, IPOEKTA);

NOHMMAaTh W  HUCIOJIb30BaTh  MPEUMYINECTBA  KOMAaHIHONW |
UHAUBUAYATbHON palbOThl TPH pEHICHUH KOHKPETHOW (PU3NUYECKOn
poOJIEMBI;

OPUHUMATh IEJIM COBMECTHOW  JIEATENIbHOCTH, OpPraHW30BHIBATH
NeUCTBUSL TO €€ JOCTHKEHHUIO: pACIpeNessaTh poJid, OOCYXKIaTb
IPOLIECCHl M PE3yJIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJbKHUX JIOJICH;

BBITIOJHATH CBOIO YacTh palOOThI, JOCTUras Ka4eCTBEHHOTO Pe3yJbTara
10 CBOEMY HAINpPAaBJICHUIO U KOOPIWHUPYS CBOU ACHCTBHUS C IPYTrUMHU
YJICHaMH KOMAaH/]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTECPHUSIM,
CaMOCTOATEIHHO C(OPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe YUueOHbIE AeiCTBUS

Camoopranu3anusi:

BBISIBJISITE  MPOOJIEMbI B JKM3HEHHBIX W YYEOHBIX CHUTYalHsX,
TpeOyIommX 715 pemeHnus PU3nIecKux 3HaHuM;

OpPUEHTHPOBATHCA B PA3JIMYHBIX MOAXO0JAaX TMPUHITUA pPEIICHUI
(MHAMBUYaAJIbHOE, TIPUHATHE PEIICHUSI B TpYyINe, NPUHATHE PEUICHUN
TPYIIOi);

CaMOCTOSITEJIbHO COCTaBJISTh aJTOPUTM pelieHUs (U3NYECKOW 3a7auu
WIM IUIaHA HCCIIEIOBAHUS C YYETOM MMEIOIIUXCA PECYpCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh TMpeljaracmbie
BAPUAHTHI PEUICHHUI;

nenaTh BRIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOHL, 3MOHI/IOHaJIBHbII7[ HHTCJJICKT.



JaBaTh AaJCKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
M3MEHEHHS,;

OOBSACHATh TNPUYUHBI JOCTHKEHHS (HEIOCTHIKEHHS) pe3yJbTaToOB
NEeSTENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTbH KOPPEKTHUBBI B JEATEIBHOCTD (B TOM YKCJIE B XOJ BHIOJIHEHUS
(U3MUECKOro HCCIEOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBILUXCS CUTYyallMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM;

CTaBUTh Ce€0sl Ha MECTO JpYroro 4ejoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4YHYI0 TeMy, I[OHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OLWIMOKY MpPH pElICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPKJICHUIX HAa HAYUYHbIE TEMbI U TaKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 7 KJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHUYCCKUE SBIJICHHUS,
HAOJTIO/ICHHE, SKCIICPUMEHT, MOJICNb, THIIOTE3a, CIMHUIIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSHUS BelecTBa (TBEPAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHUYECKOe JBWKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJMHEHHOE), TPaeKTOpHUs, PaBHOJCUCTBYIOIIAS
cuna, ngedopmarus  (ymnpyras, —IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

pasnmuuath sBiaeHus (quddys3us, TEIIOBOE JBIKEHUE YaCTHII
BEIIECTBa, PABHOMEPHOE JIBIDKCHUE, HEPABHOMEPHOE JBIDKCHHE,
WHEpIMs, B3aUMOJEHUCTBHE TEJ, paBHOBECHE TBEPIBIX Tel C
3aKpeIIEHHON OChIO BpallleHWs, Iepefaya JaBiIeHUS TBEPABIMU
TeJaMHU, >KHJIKOCTIMU M Ta3aMH, aTMoc(epHOe maBicHUE, IJIaBaHUE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DJHEpPruu) TO ONHUCAHMI0 UX
XapaKTEePHBIX CBOWMCTB W HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX
JTaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHHUE W3YYCHHBIX (PU3NUECKUX SBICHUA B
OKpY’)KaloIeM MHUpPE, B TOM 4uclie (U3UYCCKHUE SBJICHHUS B IMPUPOJIC:
IPUMEPHI ABUKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B JKMBOW M HEKHBOU
IpUpPOJIe, ACHCTBUE CHUJIIBI TPEHHS B TPHUPOJC U TEXHHKE, BIUSHHUC
aTMOC(EpHOT0 JIaBJICHHS Ha KMBOW OpPraHW3M, IUIaBaHWE PBIO, phIYaru
B TEJE 4YeJOBEKa, NPH 3TOM TEPEBOJMTH IPAKTHYCCKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (TIPH3HAKN) (PU3HUESCKUX
SIBJICHU;

OMMCBHIBATh HM3YYCHHBIC CBOWCTBA Tl H (PU3MUECKUE SBIICHHS,
UCIIONB3Yysl (U3HYECKHE BEIMYMHBI (Macca, O0BEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIAHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
cuja TSKECTH, BeC Tejla, CWja TPEHHs, AaBicHUe (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJKHUBAIOMIAs CHJIa, MEXaHWYecKas padoTa,
MOIITHOCTh, IIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(OHIIUEHT TOJEe3HOTO
JEHCTBHS MEXaHU3MOB, KHHETHUECKAsl M TTOTCHITMAIbHAS SHEPTHs), IPU
ONHMCAaHWN TPABUIBHO TPAKTOBATh (DM3UUYSCKHI CMBICI HCIIOJIB3YEMBbIX
BCJIMYUH, HUX OOO3HAUCHUS W CAWHUIBI (U3UICCKUX BEIUYHH,



HaxoauTh (OPMYJIbl, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTUMU BEJIUYMHAMU, CTPOUTH T'paUKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHE SIBIEHUS M IPOLIECCHI,
UCIIOJIb3Yys MpaBUjia CIOXKEHUS CHil (BIOJIb OJHOW NPSIMOi), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, NPaBUIO PaBHOBECHS pbluara
(Omoka), «307I0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXpaHEHHUs
MEXaHMYECKOW SHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBACHATH (PpU3MUYECKUE SIBJIEHUS, MPOLECChl U CBOMCTBA Tell, B TOM
yyclie W B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO-CIEJACTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHHe U3 1—2 JOrM4YecKux IaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX
CBOMiCTBa  (DU3MYECKUX  SIBICHUHM, (U3MYECKHX 3aKOHa  WIH
3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7aud B 1—2 JeHCTBUS, UCHOJB3YSd 3aKOHBI U
(dopMyibl, cBs3bIBaOMME (HU3HMUECKUE BEJIMYMHBI: HA OCHOBE aHaU3a
yCIOBUSL 3a/1aud  3alKChiBaTh KpaTKOE YCJIOBHUE, IOJCTaBISATH
¢usznueckre BeNTWYUHBI B (OPMYJIBI U MPOBOAUTH PAcu€Thl, HAXOIUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOJUMBbIE JUISI PEIIeHUs 3ajad, OLEHUBATH
PEANTMCTUYHOCTH MOJYyUYEHHON (U3HUECKON BEJIMYMHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIH
¢u3MUecKuX METOJOB, B OINHWCAHUU MCCIEOBAaHUSA  BBIIETATH
IPOBEPSIEMOE MPEATNIOJIOKEHNE (runoresy), pa3nyath "
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOIUTh OIIUOKH B XOJI€
OMbITa, I€JaTh BBIBOJBI IO €r0 PE3YJIbTATaAM;

OPOBOAUTH OMNBITHl TIO0 HAONIOACHUIO (PU3NYECKUX SBICHUN WU
¢uznuecknux  CBOMCTB  Ten:  (opmynupoBaTh  IpOBEpsSEMbIE
NPENNoNOXKEHUsI,  coOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO
000OpyAOBaHUs, 3aMKUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHSTh MpPSIMbIE M3MEPEHHUsI PACCTOSIHUS, BPEMEHH, MAacChl Tela,
0o0BéMa, CWJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX WU
U(POBBIX TPHOOPOB, 3aNMUCHIBATH IMOKAa3aHUS IMPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (HPU3MYECKON BETUUMHBI
OT JPYroil ¢ UCMOIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH
PAaBHOMEPHO ABUXKYIIETOCS Tela OT BPEMEHHU ABUKEHHUS TeJa, CHUJIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE1 W HE3aBHCHUMOCTH CWJIBl TPEHHS OT IUIOIIAJN CONPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTH OT YAJIMHEHUS MPYKUHbI, BBITAIKUBAIOIIEH CHIIbI
0T 00bEéMa MOTPYKEHHOM YacTH Tela M OT IUJIOTHOCTH >KHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJNO, YCIOBUM TUIaBaHUS TeJ, YCIOBUM paBHOBECHS phluara
u OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHWUU YUEOHOTO HCCIIEIOBaHMS,
coOupaTh  YCTaHOBKY W  BBINOJHATH  HW3MEPEHUS,  CICAyA
NPEeAJIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YyAbTaThl MOJYYEHHOM
3aBUCUMOCTH (DMU3UYECKUX BEJIMYUH B BHUJIE MPEJIOKEHHBIX TaOIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yabTaTaM HUCCIICI0BAHMS;

IPOBOAUTh KOCBEHHbBIE M3MEPEHMs (PU3MUECKUX BEJIMYMH (IJIOTHOCTH
BEIIECTBA KUIAKOCTU M TBEPAOTO TeJa, CHJIa TPEHHS] CKOJIbKEHUS,
NABJICHUE BO3/yXa, BBITAJIKMBAIOIIAS CHJIA, JCHCTBYIOIIAsl Ha
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NOTPYXKEHHOE B JKUIKOCTH TeNO, KOI(PPUIIMEHT MOIE3HOTO JECHUCTBUS
MOPOCTBIX MEXaHM3MOB), CIEAys TPEATOKEHHOW HHCTPYKIHMH: TIpU
BBITIOJIHEHUN W3MEpPEHUIl cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MCKOMOM BEIIMYNHBL;

coOnoaTh MpaBuja TEXHUKM O€30IacHOCTH Mpu  pabore ¢
1abopaTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI TEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIINUECS COCYIbl, OApOMETp,
phIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAaHHUA (B TOM 4YHUCJE:
NOJIIMITHAKHA, YCTPOHCTBO BOJOMPOBOJA, THUAPABIMYECKUN TpecC,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp), HCIOIb3Ys
3HaHWS O CBOWCTBaX (DM3WUYECKUX SBICHMA M  HEOOXOIUMBIC
¢usndecKue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

NPUBOANTH TMPUMEPHl  (HaXoOuTh WHGOPMAIMIO O TpUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUs (U3NUYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HM NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpudopamMu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHUS 370POBhSI U COOIIOICHUS
HOPM 2KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBIATH OTOOp HWCTOYHMKOB WHPopManuu B HHTepHEeTe B
COOTBETCTBHHM C 3aJJaHHBIM I[TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W TYTEM CpaBHEHHS DPA3IUYHBIX HCTOYHHKOB
BBIIENISATh HMH(POpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUMBOU HIIH
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWHM Y4YE€OHBIX 3aJaHUd  HAy4YHO-
NOMYJISIPHYIO  JIUTEPATYpy (U3UUECKOTO COAEpX aHUs, CIpPaBOYHBIC
MaTepuanbl, pecypcel cetu  MHTepHer, BiaaeTh MNpuéMaMu
KOHCIIEKTUPOBAHUSL TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOICHUS
Ha OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (HU3NIECKOTO COACP)KAHMS, B
TOM 4HCIIe MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yjbTaTax
NPOEKTOB WM YYEOHBIX HCCICAOBAHHM, TMPH OSTOM T'PaMOTHO
UCIIONIB30BaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (GU3UKH,
COIMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIIUEH;

IpU BBIMOJHEHWH Y4YEOHBIX IPOEKTOB U HCCIIEIOBAaHUM paclpeaesiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJ]auaMH,
CIIEIUTHh 3a BBHINOJIHEHHWEM IUIaHA JEHCTBHUM, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJaJ B  JIEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOE B3aUMOICHCTBUE, YUUTHIBas MHEHUE OKPYKAIOIIUX.
KOHI[y oOyueHus B 8 KJjacce IpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIONB30BaTh TMOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE
JNBH)KEHWE AaTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBA,
KpUCTAITUYECKHE U aMOp(HBIC TeJa, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIIAXKHOCTb BO3[yXa, TEMIEpPaTypa, BHYTPEHHSAS SHEPrus,
TEIUIOBOM  JIBUTaTe€lb,  JJIEMEHTAPHBIM  JJIEKTPUYECKUH  3apsij,
3JIEKTPUYECKOE TM0JIe, TPOBOJHUKH W JHUDJICKTPUKH, IOCTOSHHBIN
3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;



pa3nuuath SBJICHUS (TEMJIOBOE PaCUIMPEHUE U CKaThe, TeIulonepenaya,
TEIUIOBOE  PABHOBECHE, CMAUYMBAHUE, KaNWUISIPHBIE  SBJICHUS,
rcrnapeHue, KOHJICHCALIUS, TIJIaBJICHHUE, KpUCTAIN3ALUS
(oTBepaeBaHue), KUICHHE, TeIulonepenavya  (TEIIONPOBOAHOCTD,
KOHBEKIIMSI, U3JIyUYCHHE), PJICKTpU3aIUs TeJl, B3aUMOACHCTBUE 3apsiI0B,
JEeUCTBUS AIEKTPUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, IEMCTBME MAarHUTHOTO MOJISl HA MPOBOIHUK
C TOKOM, DJIGKTPOMAarHWTHAas HWHIYKIUS) TO ONUCAHUI0 HUX
XapakTEPHBIX CBOWCTB M HAa OCHOBE OIbBITOB, JE€MOHCTPUPYIOIINX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE W3YUYCHHBIX (PU3NUECKUX SBICHUU B
OKpY’KaloIeM MHUpPE, B TOM uuciie (GU3UYECKUE SIBJICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE W KaNWULIPHBIC SIBICHHUS B TPHUPOJIE,
KpUCTaUIbl B Tipupoie, usnydeHue CoJiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE Opusbl, o0Opa3oBaHHWE pOCHI, TymaHa, WHEs, CHera,
JJICKTPUYECKUE SIBJIGHUsT B aTMocdepe, DJIEKTPUYECTBO IKHUBBIX
OpraHuW3MOB, MAarHUTHOE Toje 3eMiu, Jpedd TmoNrocoB, poJib
MarHMUTHOTO TOJISI JIJIs KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU ATOM
NEepPEeBOAUThL  NPAKTUYECKYI0  3aJady B y4eOHYI,  BBIJICIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUN;
OMHUCHIBATh HW3YUYCHHBIC CBOWCTBA TeJl U (PuU3MUEeCKue SBICHMUS,
MCIIONB3Ysl  (pU3MYECKHEe BEIMYMHBI  (TEMIICparypa, BHYTPCHHS
SHEprus, KOJWYECTBO TEIUJIOTHI, YJEJbHAas TEIIOEMKOCTh BEIIECTBA,
ylelbHasl TEIUIOoTa IIaBJICHHS, YyJeldbHas TeIioTa MmapooOpa3oBaHMS,
ylaelbHAas TEIIoTa CropaHus TOIUIMBA, KOA(DQPHUIIMEHT IOJIE3HOTO
JNEUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3/yXa,
AJIEKTPUYECKUN 3apsii, Cuila TOKa, OJJIEKTPUUECKOE HampshKeHUe,
CONPOTUBIICHUE MPOBOJHUKA, YIEIBHOE COIPOTUBIICHUE BEIECTBA,
paboTa U MOITHOCTH AJIEKTPUUECKOTO TOKA), MPU OMUCAHWUU TTPABUIBHO
TPaKTOBaTh (PU3NYECKHUI CMBICIT UCIIOIB3YEMbIX BEJIMYUH, 0003HAUCHUS
U CAUHUIIBI (PU3HYECKUX BEIUYMH, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIOIIHE
JTaHHYI0 (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYUHAMH, CTPOHTH
rpaduKu N3YUEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tei, (DU3WUYECKUE SIBJICHUS W IPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUHYECKON TEOpUHU
CTPOCHHUS  BEIIECTBA, MNPUHIMII  CYNEPHO3UIMK  mojie  (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUA 3apsjaa, 3akoH Oma s
ydacTKa 1ienu, 3akoH J[xoynsa—JIeHna, 3aKkoH COXpaHEHUs SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alMCBIBAaTh €r0
MaTeMaTUYE€CKOE BBIPAKEHUE;

O0OBSICHATh (PU3NUECKUE TPOIICCCHl M CBOMCTBA TEJ, B TOM YHCJIC W B
KOHTEKCTE  CHUTyalldi  MPaKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa:
BBISIBIIATh IPUYUHHOCIICACTBCHHBIC CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2
JIOTHYECKHUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOMCTBA (DHU3NUCCKUX
SIBICHUH, (DU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIC 3aJayd B 2—3 JEUCTBUS, HCIOIB3YS 3aKOHBI U
dbopmyitbl, cBs3pIBaroNIMe (U3UUCCKHE BEIIMUMHBI: HA OCHOBE aHAIU3a
YCJIOBHUS 3aJlaud 3alUChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTATOK
J@HHBIX JUIs PCIICHMs 3aja4d, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOaAUMBbIE [JiA €€ pEIIeHUs, MPOBOAUTh Pacu€Thl M CPaBHUBATH



MOyYeHHOE 3HAaueHWEe (PU3UYECKOW BETUYHMHBI C HW3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO pEIIUTh MPU TOMOIIH
(U3NYIECKUX METO/OB, UCIOJIb3Ysl ONMMCAHHUE HCCIEAOBaHUs, BBIICTSAThH
NpOBEPSIEMOE TPEANONIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSAKA
POBEACHUS UCCIICIOBAHUS, 1€TIaTh BEIBOJIBI;

OPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (U3NYECKUX SBICHUA WIH
¢u3ndecKkux CBOMCTB Ten (KamWUIApHBIC SIBJICHHS, 3aBHCHMOCTH
JaBJICHUsI BO3/AyXa OT ero o0bhéMa, TeMIepaTypbl, CKOPOCTH Tpoliecca
OCTHIBAaHWSI W HArpeBaHUs MpPH M3IYYEHUH OT IIBETa H3ITydaromen
(mornomaromnie) MOBEPXHOCTH, CKOPOCTh HMCHApeHHs BOJBI  OT
TEeMIEepaTyphl KUAKOCTH W TUIOMAAN €€ MOBEPXHOCTHU, IJIEKTPU3ALUS
TEJI W B3AaUMOJICHCTBUE ODIIGKTPUUECKUX 3apsoB, B3aUMOJICHCTBHE
MIOCTOSTHHBIX MarHUTOB, BU3YyaJlM3allisl MATHUTHBIX TOJICH TTOCTOSTHHBIX
MarHuTOB, JCWCTBUS MArHUTHOTO TIOJNsl HA MPOBOJAHUK C TOKOM,
CBOMCTBA DJIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJBUTATENSI TIOCTOSTHHOTO
TOKa): (OPMYIHpPOBATH MPOBEPSEMBbIC MPEANONIOKECHHUS, COOMpaTh
YCTaHOBKY W3 TPEUIOKCHHOTO 00OPYIOBAaHMSI, ONMUCHIBATh XOJ OIBITa
1 (GOPMYITHPOBATH BEIBOJIBL;

BBITIOJHATE ~ MPAMBIC  HM3MEPCHHMS  TEMIICPATypbl, OTHOCHUTCIIBHOU
BIAKHOCTH BO3AyXa, CHJIBI TOKA, HANPSHKCHHUS C WCIIOIH30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYNKOB (PU3NICCKUX BEIMYHUH, CPABHUBATH
pe3yabTaThl  M3MEpeHM ¢ yd4éToM  3aJjaHHOHM  aOCOJIOTHOMU
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BEITUUMHBI
OT JpYrol ¢ WHCIOJB30BAHUEM IMPSMBIX H3MEpEeHUM (3aBUCHUMOCTD
COTPOTHUBJICHHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAHN TOMNEPEUHOTO
CEUYEeHHS] U YJIeTbHOTO COIPOTHUBIICEHUS BEIIECTBA IMPOBOJIHUKA, CHUJIBI
TOKa, WAYLIEro 4epe3 MPOBOJIHUK, OT HAMpPsDKEHHs Ha TPOBOIHUKE,
UCCJIEIOBaHME IIOCJIEIOBATEIFHOT0 W TapaJlIeIbHOTO0 COEIUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATH HMCCIEIOBAHUE, COOUPATh YCTAHOBKY WU
BBITIOJHATh U3MEPEHHUSI, CIIEys] IPEJIO)KEHHOMY TIaHy, (PMKCHPOBATh
pEe3yNbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHJE TaONHIl U TpaduKoB,
JIeNaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BENWYUH (yIenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHE TMPOBOJHMKA, paboTa u
MOIITHOCTh 3JIEKTPUUECKOI0 TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIIOKEHHON MHCTPYKIIUH,
Y BBIUUCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWia TEXHUKHM 0€30MacHOCTH Tmpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HM3YyYEHHBIX TPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOW HA WX ONMUCAHUA (B TOM YHCIE:
cHCTeMa OTOILICHHS JOMOB, THTPOMETP, 1apoBasi TypOUHa, aMIiepMerp,
BOJIETMETP, CUETUUK DICKTPUUECKON IHEPTHH, IJIEKTPOOCBETUTEIHHBIC
puOOoPHI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TPETOXPAHUTENH, SJICKTPOMATHUT, HJICKTPOIABUTATEID
NOCTOSITHHOTO TOKa), HMCHOJb3ys 3HAHMS O CBOMCTBAaX (PU3UUECKHUX
ABJICHUI 1 He0OXoIuMBbIe (pU3HUEcKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOWCTBA W M3MEPUTEIHHBIC
npudOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (JKHIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CrOpaHus, JIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMbI JICKTPUUECKHUX
mernel ¢ TMOCHIeNOBATEIbHBIM W MAPAUICIBHBIM  COCIUHCHHEM
AJIEMEHTOB,  pa3iu4Yas  yCJIOBHbIE  OOO3HAYCHHUS  DJICMECHTOB
BJIEKTPUYECKUX LIETIEN;

NPUBOJIUTH TMPUMEPHl  (HaXOAWTh HWH(OpPMAIMIO O TPUMEpax)
NIPAKTHYECKOTO HMCIIOIB30BaHMS (PU3NYCCKUX 3HAHUN B IOBCEIHEBHOU
KU3HU NI oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU yCTPONCTBAMHU, COXPAHCHHUS 3I0POBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;
OCYIICCTBIISITh MOWUCK HWH(OpMaIruu (U3HYECKOTO0 COACPKAHUS B
WNuTepHeTe, Ha OCHOBE HMECIONIUXCS 3HAHUH M TYTEM CpaBHCHUS
JOTIOJTHUTEIIBHBIX HMCTOYHHKOB BBIJICIATh HMH(POPMAIIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPEYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHWW yYEOHBIX 3aJaHUN  HAydHO-
NOMYJISAPHYIO JIUTEPATYpy (HU3UYECKOTO COJACpKaHUsS, CIPaBOYHBIC
MaTepHabl, pecypchl cetd  MHTEpHET, BIaAcTh NpUEMaMHU
KOHCIICKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOPMAIIMK W3 OJTHOM
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBCHHBIC MMCHMEHHBIC M KPAaTKUE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIUI0O W3 HECKOJBKUX HWCTOYHUKOB (PU3HYECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TPEACTABIATH PE3YJIbTATHI
NPOSKTHOW WM MCCIICIOBATEILCKOW  JEATEIBbHOCTH, IPH 3TOM
IPaMOTHO MCIOJb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca
($uU3HKHU, COPOBOXKIATH BBICTYIICHUE MTPE3CHTALIUEH;

IpYU BBIOJIHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAHUMN (U3MUECKHX
MPOLIECCOB paclpeneNsTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBIICHHBIMU 33J]Ja4aMHU, CJIEIUTh 32 BBHIMOJTHEHUEM IIJIaHa JIeUCTBUN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBL, BBICTPaUBaTh KOMMYHUKAaTUBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOyueHus B 9 Kiiacce TpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IOHATHUSA: CHUCTEMa OTCY€Ta, MarepuanbHas TOYKa,
TPAeKTOPUS, OTHOCUTEJIBHOCTh MEXaHUYECKOTO JBUKEHUS,
nedopmarus (yrnpyras, miacTUYeckas), TpeHUue, IIEHTPOCTPEMUTETHHOE
YCKOpPEHUE, HEBECOMOCTh U NEPETrPY3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOIO Tejla, pPaBHOBECHE,
MEXaHW4YeCKHe KoJieOaHWsS W BOJHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK,
DJIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CHEKTPHl  HUCIYCKaHUS U
norjomeHus, anbda, 6eTa- U ramma-u3IydeHUs, W3OTOIMBI, SACpHAs
DHEPreTUKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE NBIKEHHE, CBOOOIHOE
MaJeHue  TeJ, PaBHOMEPHOE  JBWXXEHHE TI0  OKPYXHOCTH,
B3aMIMOJICHCTBHE  TEJI, PEAKTUBHOE [IBIDKEHHE, KOJIeOaTeIhbHOE
JBUKEHUE (3aTyxarolye W BBIHY)KJICHHBIC KoJieOaHUs), PE30HaHC,
BOJIHOBOE JIBUKECHUE, OTPaXEHUE 3BYyKa, MPSIMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U IMPEIOMJIIEHUE CBETA, IIOJHOE
BHYTpPEHHEE OTPa’KEHHUE CBETA, PA3JI0KEHHE OENOro CBETa B CIEKTpP U



CIIOKEHUE CIECKTPAIBbHBIX IBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs
PaANOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTPA HM3TyUCHUS)
[0 OINHUCAHUI0O WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOe SBICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UYECKUX SBJICHHN B
OKpyXaromeM Mupe (B TOM 4ucie (pU3UYecKue SIBICHHS B MPUPOJIC:
NPWIMBBl W OTJIUBBI, JBIWKeHWE IutaHeT COJMHEYHOW CHCTEMBI,
pPEaKTUBHOE JBW)KCHHE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO,
I[BETa TEJI, ONTHYCCKUE SABJICHUS B MPHUPOE, OMOIOTHIECKOE JIeHCTBUC
BUJUMOTO, YJIbTPA(HOIECTOBOTO W PEHTTEHOBCKOTO  HW3JTyYCHHIA,
€CTCCTBECHHBIM  PAaJMOAKTUBHBIA  (OH,  KOCMUYCCKHE  JIy4H,
PaAMOAaKTHBHOEC W3JIYYCHUE TMPHUPOJHBIX MHUHEpAIOB, JCHCTBUE
PaAMOAaKTHBHBIX M3JIyUYeHUH HA OpPraHu3M 4YejoBeKa), IpPH OTOM
NIEPEBOJIUTh  TPAKTHYECCKYI0  3a7ady B  Y4eOHYI,  BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (PU3UICCKUX SIBICHHIA;
ONKMCHIBATh W3YYCHHBIC CBOHCTBA T W (U3HYCCKHE SIBJIICHUS,
UCTIONIb3Ys (pU3MYECKHUE BEIWYUHBI (CPEIHSS U MTHOBEHHAs CKOPOCTH
TEJa TIPU HEPAaBHOMEPHOM JIBH)KCHHH, YCKOPEHHUE, ITepeMEIICHUE, TyTh,
yIJIoBass CKOPOCTh, CWJIa TPEHWs, CHJA YIPYrocTH, CHJIA TSIKECTH,
yCKOpeHHe CBOOOJHOTO MaJCHUsI, BEC Tella, MMITYJIbC Tea, MMITYJIbC
CWJIBI, MEXaHHYeckas paboTa M MOIIHOCTh, MOTEHIIMAIbHAS JHEPTHUS
TENa, MOAHATOTO HAJl MOBEPXHOCTBHIO 3€MIIM, MOTCHIIMAIBHAS dHEPTHUS
C)KaTOW TMPY>KWHBI, KUHETUYECKas DHEPrus, IOJIHAg MeXaHWdecKas
SHEPrus, MEPHOJ M YacToTa KoyieOaHWU, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHAa, CKOPOCTh CBETa, IMOKa3aTelb MpPeOMIICHUS
Cpenbl), IpU ONHCAHUM TPABWIBHO TPAKTOBATH (PUBMUYECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OO0O3HAUYeHHUS U EAMHMIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE JTAHHYIO (PUIUYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKU H3yUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHHUS U TPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHUS SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIIAIT CYTIEPIIO3UIIMKA CUJI, TPUHIUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEIOMJICHHSI CBETA, 3aKOHBI COXpPaHEHHUs 3apsiOBOTO M MAacCOBOTO
qycel TMpU SACPHBIX pEakIusx, MNP OTOM JaBaTh CIIOBECHYIO
dbopMynHpOBKY 3aKOHA M  3alUCHIBaTh €r0  MaTeMaTH4YeCKOe
BBIPA)KEHUE;

OOBSACHATHh (PpU3MUYECKHE MPOIIECCHl UM CBOWMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€  CUTyalluii  MPAKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—
3 JOrM4eCcKMX MIaroB C ONOpOM Ha 2-3 HW3YyYEHHBIX CBOMCTBA
busznuecKuX SBIEHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemath pacy€THbIC 3adaud  (OMHUpArONIMEecs Ha CcuUcteMy wu3 2-—3
YPAaBHEHHI), UCHOJIB3YSd 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHE
¢usnueckre BENTWYMHBI: HAa OCHOBE aHaiIM3a YCJIOBHS 3aJa4d
3aMHUChIBaTh KPaTKOE YCJIOBHE, BBISBISATh HEJOCTAIONINE  WJIU
M30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI U (OPMYIIBI, HEOOXOIAMMBIC
JUTSL peleHus, MPOBOJUTH PAcCUYEThl W OICHUBATH PEATMCTUYHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HUECKON BEITMINHBI,



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPH TMOMOIIU
(U3NYIECKUX METO/OB, UCIONB3YSl OMUCAHUE MCCIIEIOBAHNUSA, BBIACIATh
npoBepsieMoe TMPEANOI0KEHHE, OIEHWBATh TMPABUIBHOCTH TMOPSIKA
MPOBENICHUS WCCIICIOBAHUS, JENaTh BBIBOJLI, HMHTECPIPETHPOBATH
pe3ynbTaThl HAOIIOIEHUI U OTIBITOB;

IPOBOAUTL OMNBITHI TI0 HAOMIOACHUIO (U3WYECKUX SBICHUU WIH
(u3nUecKrX CBOMCTB TeJ (M3ydyeHUe BTOPOTo 3akoHa HpioToHa, 3akoHa
COXpaHEHHsl SHEPTUH, 3aBUCHMOCTH MEpHoJa KojeOaHUui MPYKKHUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KOJIeOaHUM, NPSIMOJUHEHHOE pPACIPOCTPAHECHHUE
CBETa, pasjoXeHue OeIoro cBera B CIEKTp, H3YYCHHE CBOWCTB
n300pakeHUsl B TUIOCKOM 3€pKajie U CBOMCTB M300paXeHUs MpeaMeTa B
coOuparomieil TuH3e, HaOII0IeHNE CIUIONTHBIX M JTHHEWYAThIX CIICKTPOB
U3TY4YCHHsSI): CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY U3 H30BITOYHOTO
Habopa 00OpyAOBaHMWs, OMHCHIBATH XOJ ONBITA M €r0 PE3YNIbTaThl,
(bOopMyITHpPOBATH BHIBOIBL;

NPOBOAUTh MNPU HEOOXOJUMOCTH CEPHIO TMPSAMBIX H3MEPCHHIA,
ONpesieNisisi CpeAHee 3HAaYeHHWE H3MEpsieMON BEIUYHHBI ((OKYyCHOE
paccrosiHue coOuparomieil JuH3bI), OOOCHOBBIBATH BBHIOOP crocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEOBAHNE 3aBUCUMOCTEH (PH3MUECKHX BEJIWYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUHN (3aBHCHUMOCTh ITyTH OT BPEMEHU
NpU PaBHOYCKOPEHHOM JBW)XCHHU O€3 HAYaJbHOU CKOPOCTH, TIEpHOJIa
KoJie0aHU MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHHs CBETa OT yrja MaJeHUs U yria MpeJoMIICHUs OT yrJia
najieHus): TUTAaHUPOBATh MCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOHMpAaTh
YCTaHOBKY, (DUKCHUPOBATh pPe3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(¢u3nUecKrX BEITWYUH B BHUJIE TAOIHIl U TPaQUKOB, JENaTh BHIBOIBI 110
pe3ysbTaTaM UCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HU3MEpEHHUs (U3MUECKUX BEIHYUH (CperHsis
CKOpPOCTh U YCKOpPEHHE Tejla TpH PaBHOYCKOPEHHOM JBW)XCHUH,
YCKOpPEHHE CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHBI, KO3PHUITHEHT
TPEHUsI CKOJBKCHHs, MEXaHHM4ecKass padoTa W MOIIHOCTb, 4acTOTa U
nepuoj; KoJeOaHWil MaTeMaTUYecKOTO U TMPYKMHHOTO MAasTHUKOB,
ONTHYECKasl CHJIa COOMWparoel JIMH3bI, paauOaKTUBHBIA (OH):
IUTAHUPOBATH U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIONHATE ~ WM3MEPEHHsI, CIeAyd TMPEIIOKEHHONM  HMHCTPYKIIHH,
BBIUUCTISTh 3HAYCHUE BEIWYMHBI M aAHAJIU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJJaHHOM MMOTPEIHOCTH U3MEPEHN;

coOmoaTh TpaBWiIa TEXHUKH OE€30IacHOCTH Tpu  padore ¢
1a060paTOpHBIM 000PYIOBAHUEM;

pa3nu4aTh OCHOBHBIE MPU3HAKK HW3YYEHHBIX (DU3NYECKUX MOJCIICH:
MaTepHualibHas TOYKa, aOCOTIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUIAHETapHas MOJENb aToMma, HYKIOHHas
MOJIeNTb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MPHUHIUIBI JICUCTBUS H3YYEHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOW HA WX OMUCAHUA (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPHUCKOoIN, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibCoHA), HCMONB3ysS 3HAHUS O



CBOMCTBaX (U3MUECKUX SBICHUHM UM HeoOXoauMmble (U3MUYECKUE

3aKOHOMEPHOCTH;
e HCHOJB30BaThb CXEMbl W CXEMAaTUYHbBIE PUCYHKH H3yYECHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEITBHBIX npruOoOpoB 17}

TEXHOJOTHYECKUX TIPOIECCOB IMPHU PEIICHHH YYEOHO-TIPAKTUUCCKUX
3a/1a4y, ONTHUYCCKUE CXEMBI JIJISi TIOCTPOCHHS M300paKCHUH B IJIOCKOM
3epKajie U coouparomei TmH3e;

e TMPHUBOJWTH TpPHUMEPHl (HAXOAUTh HMHPOPMANHMIO O TMPUMEPAX)
NIPAKTHYECKOTO HMCIIOIB30BaHMs (PU3NYCCKUX 3HAHUK B IOBCEIHEBHOU
KU3HM JIJIs oOecreueHrs 0e30MacHOCTH MpU 0OpallleHUH ¢ MpuoopamMu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHCHHSI 3JI0POBbSI U COOTIOICHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

e OCYIIECTBIATh TOWCK WHPOpMANHMH (HU3NISCKOTO COJCPKAHHS B
WNuTepHeTre, caMoCTOATEIbHO (OpMYyNIHpYs TOWUCKOBBIM  3ampoc,
HaXOAUTh  IYTH  ONPEICICHHUS  JIOCTOBEPHOCTH  TOJYyYCHHOU
uHPOpMAIIMK HAa OCHOBE HMMECIONIUXCS 3HAHUH W JIOMOJHHTEIbHBIX
UCTOYHUKOB;

e WCIIOJIb30BaTh TIPH  BBINOJIHGHMH YYEOHBIX 3aJIaHWA  HAy4YHO-
NOMYJIAPHYIO JIUTEPATypy (HU3UUYECKOTO COJACpKaHUsS, CIPaBOYHBIC
MaTepHalibl, pecypchl ceth  MHTepHET, BIajeTh MNpUEMaMH
KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHOU
3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC ITMCHMECHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE
UHPOPMAIMN U3 HECKOJIBKUX MCTOYHUKOB (PU3MUYECKOTO COACPKAHHMS,
yOJIMYHO NPEICTABISITH pe3yIbTaThI IPOEKTHOM WITH
MCCIIEZIOBATEIHCKON NEATEIBHOCTH, MIPH STOM IPAMOTHO HCIIOIH30BaTh
W3yYeHHBI TIOHATUHHBIA ammapar W3ydaeMoro paszaena (QHU3UKH u
COIIPOBOX/IaTh BBICTYIICHUE MpE3eHTAaUeld ¢ y4ETOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.

Peanu3anusi MIKOJIbHBIMH MEIAroOraMu BOCUTATEIbHOI0 MOTEHIHAJIA
ypoOKa nmpeanoJaraer cjaeayoiiee:

-UHUIMMPOBAHUE U TIOJIJIEPHKKA UCCIIEIOBATEIIbCKOMN NESITENbHOCTH IIKOJIBbHUKOB
B paMKax peaju3aiii UMH HHAUBUAYATbHBIX U TPYIIOBBIX UCCIIEIOBATEIBCKIX
MPOEKTOB, TIOMOTaeT TMPUOOPECTH HABBIK CAMOCTOSITEILHOTO  PEIICHUS
TEOPETUYECKON MpoOJIeMbl, OQOPMIICHUS COOCTBEHHBIX HJIEH, HABBIK
YBXHUTEIHHOTO OTHOIICHHS K Uy>KUM HJIesIM, O(DOPMIICHHBIM B paboTax APyrux
UCCIeIoBaTeNe, HaBBIK MYOJIMYHOTO BBICTYIUJICHUS TeEpel ayAuTOpHeEi,
apryMEHTHPOBAHUS U OTCTAaMBAHUS CBOEU TOUKH 3PEHUS,

- co3maHWe THUOKOW W OTKPBITOW cCpeapl OOy4YeHHWs] W BOCIHUTAHUSA C
WCIIOJIb30BAaHUEM TaJPKETOB, OTKPBITHIX 00PAa30BATENBHBIX PECYPCOB, CHCTEM
yIpaBJeHUs MO3BOJISIET CO3/1aTh YCIJIOBHS JUISt peanuzaiuu
nposo3rnameHHbix FOHECKO Benymux npunuunoB oopazoBanus XXI| Beka:
«o0pa3zoBaHue JIs1 BCEX», «00pa3oBaHME uepe3 BCIO KHU3HbY, 00pa3zoBaHueE



«BCerja, Be3le M B JI000€ BpeMs». Y 00ydarouuxcs pa3BUBAIOTCS HABBIKU
COTPYJHUYECTBA, KOMMYHHUKAallUM,  COLMAJIbHOM  OTBETCTBEHHOCTH,
CIIOCOOHOCTh KPUTHUYECKHM MBICIUTh, OMNEPATUBHO M KAayeCTBEHHO pelIaTh
pOoO0JIeMbI; BOCIIUTHIBAETCS LIEHHOCTHOE OTHOILIEHHUE K MUPY.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne KoanuyecTBO YyacoB
DJIeKTPOHHBbIE
n | HaumenoBaHme pa3aesioB (uu¢posbie) OcHOBHBIE BH/bI
KoHnTtpoabHbie IIpakTHueckue
/ U TeM MPOrpaMmbl Bceero o0pa3oBare/ibHbIE AeATeIbHOCTH
padoThI padoThI
n pecypcnbl
Pazjnen 1. ®u3uka v eé poJsib B MO3HAHUM OKPY:KAIOIIEro MUpa
BeIsBenue pasnuuit
MEX Ty GU3HUECKIMU U
XU-MUYECKUMH
MIPEBpAIICHUSIMH.
Pacno3naBanue u
BuGmmorexa LIOK KJ1acCH(bHKaLHs
®du3uKa - HayKa 0 PUPoJIe 1 https://m.edso00.ru/7f416 (U3UYECKUX SBICHUM:
194 MEXaHHU4YE-CKUX,
TEIUIOBBIX,
AIEKTPUYECKUX,
MAarHUTHBIX U CBETOBBIX.
HabGnronenue u onvcanue
buznUecKuX SBICHUMA
OrnpenenexHue 1eHbI
bu6moreka [IOK
JICTICHUS TITKAJTbI
dOusnveckue BeTUUYAHbI 2 1 https://m.edsoo.ru/7f416

194

U3MEpPUTETb-HOTO
npubopa. M3mepenne
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

JIMHEHHBIX Pa3MEPOB Tel
U TIPOMEXKYT-KOB
BPEMEHU C y4ETOM
IIOTPEIIHOCTEMN.
N3mepenue oobéMa
JKUIKOCTH U TBEPIOTO
tena. 3mepenne
TEMIIEPATYPHI PH
MTOMOTIIH JKHIKOCT-HOTO
TepMOMETpa U JaTYHKa
TEeMIIepaTyphl.
BeImoHeHNE TBOPUYESCKUX
3aJlaHUM 10 TTOUCKY CMO-
c000B U3MEpEHUs
HEKOTOPBIX (PU3HUIECKUX
XapaKTe-pUCTUK,
HaIpuMep, pa3MepoB
MaJIbIX 00BEKTOB (BO-JI0C,
MIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX
pPacCTOSIHUMN, MaJIbIX
MIPOMEXKYTKOB BPEMEHHU.
O06-cyxxnenue
npeiaraeMbIX Crioco0OB

EcrecTtBeHHOHAay4HBIN
METO/| IO3HAHUs

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

Briasuxenue THUIIOTEC3,
06T>}ICH}IIOH_II/IX MMPpOCTBIC
SABJICHUS, HAIIPUMEP: —



https://m.edsoo.ru/7f416194
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II0YEMY OCTAaHABJIMBAETCS
JBUXKYIIEECs 110 TOPU-
30HTaJILHOM ITOBEPXHOCTU
TENO0; — OYEMY B
JKapKylo MOro1y B
CBETJION OJIEXKIE
IIPOXJIaJHEN, YEM B
TéMHOU. [Ipeioxkenne
CIoco-060B MPOBEPKU
runore3. [IpoBenenue

U CCIJIEIOBAHUS 110
poBepKe Kakoi 1100
runotessl. [loctpoenne
MPOCTEUILINX MOJIETIEH
(bU3UYECKUX SB-JICHUH (B
BH/JIE PUCYHKOB WU
CXEM), HalpuMep
MaJICHUE MpeaMeTa;
NPSAMOJIMHEHHOE
pacnpoCcTpaHEeHUE CBETa

Hroro o pazneny

6

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHUH BellecTBa

Crpoenue BemiecTna

bu6moreka [IOK
https://m.edsoo.ru/7f416

194

HabGnronenue u
WHTEPIIPETALHS OIBITOB,
CBUJETENHCTBY-IOMIUX 00
ATOMHO-MOJIEKYISIPHOM
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CTPOCHUH BEILIECTBA:
OIIBITHI C PACTBOPEHUEM
Pa3jInuHbIX BCUICCTB B
Bojie. O1eHKa pa3MepoB
aTOMOB M MOJIEKYJ C
UCIIOJIb30BaHUEM
¢dororpaduii,
MOJIYYCHHBIX Ha aTOMHOM
CHIJIOBOM MHUKPO-CKOTIE
(ACM) — nmabGoparopHast
pabora o Teme: «OreHka
JIaMeTpa aToMa METOJIOM
pAIOB (C
HCIIOJIb30BaHUEM (o-
Torpaduii)».
OnpezeneHne pa3MepoB
MaJIbIX TeJl

JIBH>KEHUE U
B3aMMO/ICHCTBHE YaCTHII
BEIECTBA

bubnuorexa [JOK
https://m.edsoo.ru/7f416
194

HaOironenue u
00BsCHEHHE
OpPOYHOBCKOTO JBM)KCHHUSI
u siBneHust updy3uu.
[IpoBenenue u
00BSICHEHHE OIBITOB 110
HaO0JII0ICHUIO TEIJI0OBOTO
pacIiIvpeHusl ra3oB.
IIpoBenenue u
00BsICHEHHE OIBITOB 10



https://m.edsoo.ru/7f416194
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O0OHAPYKEHHIO CUJT
MOJIEKYJISIPHOTO
MPUTSAKCHUA U
OTTAaJIKUBaHUA

ArperaTHbI€ COCTOSHUS
BElleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Ornucanue (¢
HCIOJIE30BAHUEM
MIPOCTBIX MOJIENIEH ) Oc-
HOBHBIX pa3JINuui B
CTPOCHHH Ta30B,
AKHUJIKOCTEN U TBEP-IIBIX
ten. O0bICHEeHHE MaJloi
COKUMAEMOCTH KUJIKOCTEN
1 TBEP-IBIX T, 0OJIBIION
C)KMMAaeMOCTH T'a30B.
OO0BsicHEHNE COXPAHCHUS
(hopMBI TBEPIBIX TET U
TEKy4e-CTH KUKOCTH.
[IpoBeneHue OMpBITOB,
JIOKAa3bIBAIOIINX, YTO B
TBEPJIOM COCTOSITHUU BO/IBI
YaCTHIIBI HAXOIATCS B
CpeIHEM JaNbliie IPYT OT
npyra (IUI0THOCTh
MEHBIIIE), YEM B KHIKOM.
YcranoBieHHE
B3aMMOCBSI3U MEK]TY
0COOCHHOCTSIMU ar-



https://m.edsoo.ru/7f416194
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peraTHbIX COCTOSIHUM
BO/IbI U CYILIECTBOBAHUEM
BOJIHBIX opranu3mMoB (MC

— Ououtorusi, reorpadusi)

Hroro no pazneny 5

Paznen 3. /IBu:keHHne ¥ B3auMO/IeHCTBHE Tej

Hccnenoanme
PaBHOMEPHOTO
JABWXKXCHUS, OHpC}ICHCHI/Ie
€ro MPU3HAKOB.
Haoironenne
HEPaBHOMEPHOTO
JIBIDKCHUSI M OTIpEeIee-
HHE €T0 OTINYMH OT

PaBHOMEPHOTO
bu6mmoreka [IOK
nBwkeHus. OnpeneneHue
Mexannyeckoe IBIKEHHE 4 https://m.edsoo.ru/7f416
104 CKOPOCTH PaBHOMEPHOTO

JBIDKCHUS (11a-pUKa B
JKUIKOCTHU, MOJIEIIN
ANMEKTPUUYECKOTO
aBTOMOOWIISI M T.11.).
Onpenenenue cpenHen
CKOPOCTH CKOJIbKEHUS
Opycka WM Mapuka 1mo
HAKJIOHHOM IIOCKOCTH.
Pemenue 3amau Ha



https://m.edsoo.ru/7f416194
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ompe/ieNieHue MyTH,
CKOPOCTH U Bpe-MEHHU
PaBHOMEPHOTO
IBIOKeHUd. AHamn3
rpauKOB 3aBUCHMOCTH
MYTH U CKOPOCTH OT
BpEMEHU

Wuepius, macca,
IJIOTHOCTH

bu6moreka [IOK
https://m.edsoo.ru/7f416
194

OO0bsicHeHue U
MIPOTHO3UPOBAHUE
SIBJICHUH, 00yCIOBJICH-
HBIX NHEpLUEH,
HarpuMmep, 4To
MIPOUCXOJUT IPU TOPMO-
KEHHUH UITU PE3KOM
MaHEBpPE aBTOMOOMIIS,
MOYeMYy HEBO3-MOKHO
MT'HOBEHHO MPEKPATUTh
JBUKEHHE Ha BEJIOCHU-
neje Wik caMoKaTe U T. [I.
[TpoBenenue u ananu3
OTIBITOB,
JEMOHCTPHUPYIOIIUX U3-
MEHEHHUE CKOPOCTH
JBUKEHUS Tela B
pe3ynbTare Ae-CTBUS Ha
HEro JIpYrux Tedl.
Pemenue 3amau Ha
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OIpe/ieNIeHe MacChl
Tena, ero o0béMa u
motHoctu. [IpoBenenue
Y aHAJIN3 OIILITOB,
JIEMOHCTPHUPYIOITUX 3a-
BHCHMOCTh H3MEHEHUS
CKOPOCTH TeJia OT €T0
Macchl Ipu
B3aMMOJECHUCTBUH TEII.
N3mepenune maccel Tena
Pa3TUYHBIMU CITOCOOAMH.
Onpenenenne mI0THOCTH
TeJa B pe3ysbTare
W3MEPECHHS €r0 MacChl U
00BéMa

Cuna. Bunpe! cun

10

bubnuorexa [JOK
https://m.edsoo.ru/7f416
194

N3yuenue
B3aMMO/ICHCTBUS KaK
MPUYMHBI U3MEHEHUS
CKOPOCTH Tella WU €ro
nedopMmanuu. Onucanue
pealbHbIX CUTYaIUi
B3aMMO/ICHCTBUS TeIl C
MOMOIIBIO0 MOJIETICH, B
KOTOPBIX BBOAUTCS
MOHSITHE U N300paKeHUE
cuibl. 3ydenue cuisl

YIPYTOCTH.
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HccnengoBanue
3aBHCUMOCTH CHJIBI
VIIPYTOCTH OT YJTUHEHUS
PE3WHOBOTO IIHYPA WU
HPYXXHUHBI (C
MOCTPOCHUEM

rpaduka). AHanm3
MPAKTHYCCKUX CUTYAIUH,
B KOTOPBIX MPOSIBIIS-ETCS
NEeWCTBHE CHITBI
YOPYrocTH (ynpyrocTtb
MsT4a, KPOC-COBOK, BETOK
JiepeBa u ap.). AHaim3
CUTYallUi, CBA3aHHBIX C
SIBJICHUEM TATOTEHHS.
OO0BscHeHHE
OpOUTAIEHOTO JIBHYKCHHS
IJIAHET C UCITOJIb-
30BaHHUEM SIBIICHHS
TSATOTEHHS U 3aKOHA
uHepuun. M3sMepenue
BEcCa TeJIa C IOMOIIILIO
JIMHAMOMETpA.
OO0oCHOBaHUE 3TOTO
croco0a U3MepeHusl.
Anammus u
MOJETUPOBAHUE SIBICHUS
HEBECOMOCTH.




OKCNEPUMEHTAIIBHOE
[OJIy4YeHUE IpaBuiia
CJIOXKEHMSI CUJI,
HaIlpaBJIEHHBIX BJOJb
OJHOU MPSIMOM.
OrnpesienieHne BETMYUHBI
PaBHOJICHCTBYIOLIEHN CHIL.
N3yyenune cuibl TpeHUs
CKOJIBYKEHUS U CHUJIBI
TPEHUS MO-KOSI.
Hccnenoanme
3aBUCUMOCTH CHITBI
TPEHMUSI OT CUJIBI JaB-
JICHUS U CBOWCTB
TPYIIUXCS TOBEPXHOCTEM.
AHanu3 NpakTUYECKUuX
CUTYalui, B KOTOPBIX
MPOSIBIIS-€TCS IeHCTBUE
CHUJIBI TPEHUH,
UCIIOJIL3YIOTCSI CLIOCOOBI
e YMEHBIICHHS WU
yBeJNU4YeHHs (KaTaHUE Ha
JbDKaX, KOHbKAX,
TOPMOXKEHHE
aBTOMOOMII,
MCIO0JIb30BAHUE
MOIIUITHUKOB, IJIABAaHUE
BO/JIHBIX )KUBOTHBIX U




np.). Pemenue 3anay ¢
UCIIOJIb30BaHuEM (HOPMYIT
JIJTA pacy€Ta CHUIIbI
TAXKECTU, CUIIbL
YIPYTOCTH, CUJIBI TPEHUSA

Hroro no pazneny

23

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel U ra3oB

Hasnenue. [lepenaua

4, JaBJICHUS TBEPABIMHU
1 TeJaMH, )KUIKOCTIMH U
razamu

bu6moreka [IOK
https://m.edsoo.ru/7f416
194

AHanu3 u 00bsICHEHNE
OTIBITOB ¥ IPAKTHYECKUX
CUTYya-IIMi, B KOTOPBIX
MIPOSIBIIICTCS CUITA
nasieHust. O0ocHOBaHUE
Croco00B YMEHBIIICHUS U
YBEJIUYEHUS AaBIICHUS.
W3ydeHune 3aBUCUMOCTH
JaBJICHUSI Ta3a 0T 00bEMa
U TEeM-TIepaTypbl.
N3yuenue ocobeHHOCTEH
nepesavn JaBiIeHUs
TBEPABIMU TEllaMHU,
KUAKOCTSIMU U Ta3aMHU.
O06ocHOBaHUE
pE3yabTaTOB OMBITOB
0COOEHHOCTSIMU
CTpOEHUS BEIIECTBA B
TBEPAOM, KHJIKOM U



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

razoo0pa3HoM
COCTOSIHUSIX.
DKCNEPUMEHTATBHOE
JI0Ka3aTeIbCTBO 3aKOHA
[Tackans. Pemenne 3a1aqy
Ha pacy€T aBJICHUS
TBEPAOTO Tella

HaBJ’IeHI/IC KHNIKOCTHU

bu6moreka [IOK
https://m.edsoo.ru/7f416
194

Hccnenopanme
3aBUCHMOCTH JAaBJICHUS
KHUJIKOCTH OT TITyOUHBI
MOTPYKCHHSI ¥ TFIOTHOCTH
xunkoctd. HaOmronenue
1 00BSICHEHHE
TUIPOCTATUYECKOTO Tapa-
JIOKCa Ha OCHOBE 3aKOHa
[Tackans. U3yuenue
COOOIIAIOIINUXCS COCYIOB.
Pemenue 3agau Ha pacuér
JIaBJICHUS KUIKOCTH.
OObsicCHEHUE MPUHIIATIA
NEUCTBUA
TUAPABIMYECKOTO TIpecca,
MMHEBMATHYECKHX MAIIIHH.
Amnanus 1 00bICHEHHE
MPAKTUYECKUX CUTYaLIUH,
JIEMOH-CTPHPYIOIIUX
MIPOSIBIICHUE IaBJICHUS



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

KUJKOCTH U 3aKOHA
[Tackans, Hanpumep,
IIPOLIECCOB B OpraHU3Me
IIpU I1y00-KOBOJIHOM
HBIPSTHAH

ATMocdepHOe aBiieHue

bu6moreka [IOK
https://m.edsoo.ru/7f416
194

OKCNEepUMEHTAIbHOE
oOHapyxeHue
aTMOC(hepHOTO JaBICHUSI.
AHanu3 u 00bsICHEHNE
OTIBITOB U MTPAKTUYECKHUX
CUTYalllii, CBA3aHHBIX C
JIEWCTBHEM
aTMOC(hepHOTO TaBICHUSI.
OO0bscHeHne
CYIIIECTBOBAHMUSI
aTMocdepsl Ha 3emiie U
HEe-KOTOPbIX IJIaHETax
WK €€ OTCYTCTBUSI Ha
JIPYTUX TUIaHe-TaxX U
Jlyne. O0bsicHeHHE
M3MEHEHUS TI0THOCTU
aTMocQepsl C BEICOTOU U
3aBHCUMOCTHU
aTMOC(EepHOTO 1aBICHUS
OT BBICOTHI. Pemienne
3a/1a4 Ha pacuér
aTMOC(epHOTO JaBJIeHUsI.



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

N3yyenue ycTpoiicrsa
O6apomerpa-aHepouia

OKCNEepUMEHTAIbHOE
0oOHapyKEHHE ICUCTBUS
JKUJIKOCTHU W Ta3a Ha
[OIPYKEHHOE B HUX TENO.
OrnpeneneHue
BBITAJIKUBAIOIIEH CHIIBI,
JIEWCTBYIONIEH HA TEJIIO,
IIOIPYKEHHOE B

JlelicTBUE )KUAKOCTH U Ta3za bubnuotexa [JOK
KUIKoCTh. [IpoBenenue u

Ha NOTpYXEHHOE B HUX 9 1 3 https://m.edsoo.ru/7f416
TEJI0 194

00CYX/ICHHE OTIBITOB,
JIEMOHCTPUPYIOLTUX
3aBHCHMOCTD
BBLITAJIKHUBAIOLICH CHIIBL,
JICUCTBYIOLIEH Ha TEJIO B
JKUIKOCTH, OT 00bEMA
MOTPYKEHHOM B
JKUIKOCTD YacTH Tejaa U
OT IUIOTHOCTH KUJIKOCTH.

Wroro no pazneny 20

Pa3nen 5. PaGora u MomHOCTb. DHePrusi

3KCHepI/IMeHTaJ'IBH06

bu6mmoreka [IOK
ompesieNieHne

PaboTa 1 MoIIIHOCTE 2 1 https://m.edsoo.ru/7f416
194

MeXaHHUYECKOU pa-00ThI
CHJIBI TSKECTH TIPU



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

TaJICHUU TEJIa U CUJIbI
TpEHUs MpHU
PaBHOMEPHOM
IIepEMELICHUY Tea 10
TOPHU30HTAIb-HOM
MoBepxHOCTH. Pacuér
MOIIIHOCTH, Pa3BUBAEMOM
IIpHU MO ABEME 110
nectHuie. Pemenue
3a71a4 Ha pacyeT
MEXaHUYEeCKOH paboThl U
MONTHOCTH

HpOCTbIC MCXaHHN3MBbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

OnpeneneHue BHIUTPHIIIA
B CHJIE MPOCTBIX
MEXaHU3MOB Ha puMepe
pblyara, oJABUKHOIO U
HEMO/BHKHOTO 0J10-KOB,
HaKJIOHHOH IIOCKOCTH.
HccnenoBanue ycaoBus
paBHOBECHS pblyara.
OO6HapyxeHue CBOUCTB
IPOCTBIX MEXaHU3MOB B
pasnny-HbIX
UHCTPYMEHTAX U
HPUCTIOCOOIICHUSIX,
UCTOJIb3YEMBIX B OBITY U
TEXHUKE, a TAKXKE B



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

JKUBBIX OpraHU3Max.
OKCNEepUMEHTAIbHOE
JI0Ka3aTeIbCTBO
paBeHCTBa paboT pu
MPUMEHEHHUH MPOCTHIX
MEXaHU3MOB.
Onpenenenne KIT
HAaKJIOHHOM IIJIOCKOCTH.
Pemrenue 3agad Ha
IpUMEHEHHE MTpaBUIIa
paBHOBECHS pbluara 1 Ha

pacuét KIIJ]

Mexanunueckas OHCPIUsA

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

OKCMEPUMEHTATILHOE
ompeieNieHue H3MEHEHUS
KUHETHYSCKOH 1
MMOTEHITUATBLHON PHEPTUN
TeJa IIPH €ro CKaThI-
BaHMH 10 HAKJIOHHOM
IUIOCKOCTH.
dopmynrpoBaHue Ha
OCHOBE UCCJIEIOBAHUS
3aKOHA CO-XPaHCHHS
MEXaHUYECKOM SHEPTHH.
OO6cyxieHne TpaHull
MPUMEHUMOCTH 3aKOHA
COXpaHEeHUs

sHepruu. Penienne 3aqau



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

C HCIIOJIb30BaHHEM
3aKOHA COXPAaHECHUS
DHEPrUU

Hroro no pazneny

11

Paszgen 6. O0001IeHuEe M CUCTEM

aTu3anud 3SHAHUHI

6. O0o0611EeHNE U 3
1 CHCTEMATHU3AINAA 3HAHUI
HToro mo pazueay 3
Pe3epBHOE Bpems 0
OBUIEE KOJIMYECTBO
68 12

YACOB I1O ITPOI'PAMME




8 KJIACC

HaumeHoBanue KoJsmyecTBOo 4acoB
Ne DuieKTpoHHbIe (U poBHIE)
pa3ieioB U TeM KonrpoubHubie IIpakTuyeckue
n/n Beero o0pa3oBaTe/ibHbIE pecypchl
NnporpaMmmbl padoTshI padoThI
Paznen 1. TensoBble siBIeHUA
CrpoeHue u cBOMCTBa bubnuoreka [IOK
11 7
BEIL[ECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T
CIDIOBHIE MPOLECERt 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pa3nen 2. JaekTpryecKkue U MATHUTHbIE SIBJIEHUSA
DJIEKTPUYECKHE 3apsibl.
2.1 3apsoKeHHBIE TeJIa U UX 7 1 bubmmorexa LIOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
59 IlocrosHubII 20 1 7 bubnuoreka [IOK
' AIEKTPUYECKUIN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
23 MarHuTHELe SBeHIs 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubnuoreka [IOK
' WH YK https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 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

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68

14.5




9 KJIACC

HaumenoBanue KoanuyecTBO YacoB
Ne DuieKTpoHHbIe (U poBHIE)
pa3iejioB U TeEM KoHTpoabHbIe IIpakTHuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
NnporpaMmmbl padoTshI padoThI
Pazngen 1. Mexannuyeckue siBJIeHUs
Mexanunueckoe Bu6 10K
noIMoTEKA
11
ABIXCHHC H CTI0COGH! 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUSs
bu6mmoreka [JOK
1.2 B i
SAMMOIeHCTBHE Te 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
13 3aKOHBI COXpaHe
KOHBL COXpareHii 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckue K0JI€0AHUS U BOJTHEI
21 Mexanuueckue . 3 bubmuoteka [IOK
' KOJIcOAHUs https://m.edsoo.ru/7f41a4a6
99 MexaHHYECKHE BOJIHBI. 8 1 3 bubnuoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiiekTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE Eufs OK
31 Hole 1 5 5 nomuoreka L

QJICKTPOMAIrHUTHBIC

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHbI

Wroro mno pazneny 6

Pasnen 4. CBeToBbI€ ABJICHUA

41 3aKoHbI 6 5 bubnuoteka [IOK
' pacrnpoCTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
JIMH3BI 1 ONITHYECKHE bu6mmoreka [JOK
4.2 6 3
puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6emoro 3 5 bu6mmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nen 5. KBanToBble siBJ1eHUs
Ucnyckanne n
5.1 TIOTJIOIIIEHUE CBETA 4 1 bubmorexa [IOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aToMHOTO 6 1 bubnuoreka [IOK
' Aapa https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
5.3 A
AICPHHIE peartiiu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pazgen 6. I[loBTOpUTEIbHO-0000 A0 NI MOLY b

IToBTOpEHUE N
6.1 000011eHne 9 2
COJZIep’KaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 kacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

27







IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

KoHuTpoibHbIe
Bcero P
padoThI

IIpakTHueckue
padoTshl

Jara
U3y4eHHUs

DJIeKTPOHHbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®du3uKa — HayKa o
npupoje. SBieHus
pupoipl. Pusnueckue
SIBJICHUS

MexaHndeckue, TeII0BhIC,
ANEKTPUUYECKHE,
MAarHuTHBIC, CBETOBBIC,
3BYKOBBIE SIBIICHUS

dusndyeckue BETMYNHEI B
X U3MEPECHUC

Ypok-uccnenoBanue
"U3mepeHue TemmnepaTypbl
IIPY IOMOIIIH >KUIKOCTHOTO
TEpPMOMETpa U JaTyuKa
Temneparyps!"”

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
U3Y4aroT IPUPOLY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAy4YHBII
METO/1 IO3HAHUSI.
Onwucanue GpU3NIECKUX
SIBJICHUH C [IOMOIIIBIO
MoJenen

Ypoxk-uccnenoBanue
"[IpoBepka runoTe3sl:
JAITBHOCTH I10JIETA IIIApUKA,
MyLIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIlIEe, UeM OOJIbIIIE
BBICOTA ITycKa"

CrpoeHue BelecTna.
ONbITEI, JOKA3bIBAIOIIIE
JUCKPETHOE CTPOCHUE
BelllecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

HBI/I}KCHI/IG HaCTuIl
BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

ypOK-I/ICCJ'IeI[OBaHI/Ie
«OnEBITH TTO Ha6J'IIOI[eHI/IIO
TCIIOBOT'O paCHIMPCHUS
ra3oB»

10

Ar peraTHbi€ COCTOAHUA
BCIICCTBA

11

BzauMocBsa3b MCKAY
CBOMCTBaMH BEILIECTB B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHHUI

BOJBI
Mexanndyeckoe IBUKCHHUE.
12 PaBHOoMepHOE 1 bubmorexa OK
P https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBUKECHUE
13 Cxkopocts. Enuaniist bubnuoteka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
1 Pacuer nmytu u BpemeHu bubnuoreka [IOK
JBOKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepiusi. 3akoH HHEPLIMH.
BzaumopeiicTBre TEI Kak bubnuoteka [IOK
15
MpUYUHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBH>KEHUS TEI
IImoTHOCTE BelecTBa.
16 Pacuet maccel 1 00beMa bubmorexa [JOK
https://m.edsoo.ru/ff0a0fee
TeJjla MO €ro MIOTHOCTH
JlaGopaTopHnas paboTa
17 «OmnpegeneHre MIOTHOCTH
TBEPAOTO TEa»
18 Pemenne 3amad o reme bu6mmoreka [JOK
"IT;moTHOCTHE BemecTBa" https://m.edsoo.ru/ff0al23c
19 | Cuna xak XapakTepuUCTHKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumozencTaus e Cuna
ynpyrocTu. 3akoH ['yka

JlaboparopHas paboTa
«M3ydeHne 3aBUCUMOCTH

20 | pactsokeHus (nedopmanun)
MIPY’KHAHBI OT NIPUIOKEHHON
CHUJTBI»

1 Arnenue tarorenus. Cuia
TSDKECTH
CBs13b MEXY CHIION

29 TSKECTH U MacCoM Tea. bu6mmoreka [JOK
Bec Tema. Pemenune 3amau https://m.edsoo.ru/ff0al778
o Teme "Cuna TsKecTH"

Cuia TSDKeCTH Ha APYIrux
23 | mIaHeTax ®H3quf£e brmmorexa [OK
] https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH IJIAHET

24 N3mepenue cuil. bubnuoreka [IOK
Hunamomerp https://m.edsoo.ru/ff0al8cc

bubmuoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHIL,

26 HaIpaBJICHHBIX MO OJHOM bubnuoreka [IOK
IIPSAMOM. https://m.edsoo.ru/ff0ala70
PaBHoelicTByOIIAsA CUT

97 Pemrenne 3agau no reme

"PaBHogeiicTByrOmAst cui"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHune CKONbXKEHUS U
TpeHue nokos.. Tpenue B
MIPUPOJIE U TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHJIBbI TPCHUS CKOJIBXKCHUA
OT CHUJIbI JaBJICHUS U
Xapakrepa
COTIPHUKACAIOLINXCS
ITOBEPXHOCTEN»

bubmmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3aga4q Ha
OnpeesiCHNE
PaBHOJEHCTBYIONICH CHIIBI

31

Permrenue 3agad mo remMam:
«Bec tenay, «I'padudeckoe
HM300paKeHUE CHIDY,
«Cumply,
«PaBHOACHUCTBYIOIIAS CHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtposnpHas pabota o
TeMaM: «MexaHn4ecKoe
JBIDKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe
M300paKeHUE CUID»,
«Cunp»

33

JHasnenne. CriocoOsl
YMEHBIIICHUS U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIMYCHHUA NaBJICHUA

JlaBiaeHue raza.
3aBUCUMOCTE JaBJIECHUS

bu6mmorexa [JOK

34
rasa or oonéma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaya naBneHus
35 TBEPJBIMU TEIAMH, bubnuoreka [IOK
JKUJIKOCTSIMHU M Ta3aMHU. https://m.edsoo.ru/ff0a25b0
3akon Ilackams
JlaBiaeHue B )KHUAKOCTH B
36 rase, BEI3BaHHOE bubmorexa [OK
7 https://m.edsoo.ru/ff0a2718
JIEHCTBUEM CHJIBI TSHKECTH
Pemrenue 3agad mo teme
37 «/laBneHue B )KUAKOCTH U bubmorexa [OK
g https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackaims»
bu6mmoreka [JOK
38 Coo0
OODIHAIOIHECH COCYARL https://m.edsoo.ru/ff0a2970
39 I'unpaBnnyeckuii mpecc bubmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 MaunowmeTtpsl. [lopiiHeBoi
JKMIKOCTHBIN Hacoc
Atmocdepa 3emin.
ITpuumHEI CyIIIeCTBOBAHUS
P vyHl bubnuoreka [IOK
41 BO3IYIITHOM 000JI0YKH

3eMiau. 3aBUCUMOCTD
aTMOoc(epHOTOo TaBIICHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI HaJl YPOBHEM

Mopst
42 Bec Bo3myxa. bubnuoteka [IOK
ATtMmocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenue armochepHoro
43 naBiieHus. OTbIT Bubmaotexa HOK
’ https://m.edsoo.ru/ff0a2da8
Toppuuemm
3aBHUCHMOCTH
m aTMoc(hepHOTO JaBICHUS bubnuoreka [IOK
OT BBICOTHI HaJI YDPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
BapomeTp-anepons.
45 ATiIOC(;: Hoep aBIJ['IeHI/Ie Ha Bubnmorexa LIOK
p a https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BBICOTAX
46 Pemenue 3a1a4d o teme "
AtMmocdepHoe naBneHue"
JleicTBuE KUAKOCTH U Ta3a
47 Ha 0T E€HHOE B HUX bubmorexa [JOK
pyx https://m.edsoo.ru/ff0a3276
Teno. ApXUMeIoBa cuja
JlaGopaTopHnas paboTa
«Ompenenenue
48 BLIT:JHfI/IBan €l CHIIBI bubnnorexa [JOK
. Ifl ’ https://m.edsoo.ru/ff0a33fc
JeMCTBYIONIEH Ha Teo,
MOTPYKEHHOE B )KUIKOCTH)
49 JIaGopatopHas paboTa 1o bubnuoreka LIOK

TeMme «MccaenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCUMOCTH BECa TeJIa B
BOJIE OT 00BEMa
MOTPYKEHHOM B )KUIKOCTh
YacTH TEJa

50

IlnaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas paboTa
"KoHncrpynpoBanue
apeoMeTpa Win
KOHCTPYHUPOBaHUE JOAKH U
OTpeieNIeHue €€
rpy30M0bEMHOCTH "

52

Pemrenue 3agad mo remMam:
«IInaBanue cynos.
Bo3ayxormaBanuey,
«/laBnenue TBEpABIX TEI,
JKUIKOCTEH U Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KounTpossnas pabora no
teme «/laBneHue TBepIbIxX
Tell, JKUAKOCTEH U
ra3oB»/Bcepoccuiickas
poBepoyHas paboTa nmpu
MIPOBEJICHUH C
HCIIOJIb30BAaHUEM
KOMIIBIOTEpA

54

Mexannyeckas paboTa

bu6nroreka [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

55

MomHocts. Eauauiibl
MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccnenoBanue
"Pacuér MoIIHOCTH,
pa3BUBAEMOM IIPH NMOBbEME
1o JiectHuie"

57

[IpocTbie MEXaHU3MBI.
Poruar. PaBHOBecue cuit Ha
pbryare

58

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas
pabora «MccnenoBanue
YCJIOBUM paBHOBECHS
phIyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemnrenue 3agad mo teme
«Y cIIOBHsI paBHOBECHS
phIuaray

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumument moneznoro
NeUCTBHS MEXaHU3Ma.
JlaGopaTopHas paboTa
«3mepenue KII1/
HAKJIOHHOM IJIOCKOCTH

0.5

61

Pemenue 3agau no reme
"Pabora, momHocts, KIT/I"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckasi 3Heprusi.
Kunetnueckas u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

MOTCHIUAJIbHAA SHCPTUA

63

3aKOH COXpaHEHUsI
MEXaHUYECKON SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 11O
TeMe "DKcrepuMeHTaIbHOE
OIIpeIETICHUE U3MEHEHUS
KMHETUYECKOU U
MTOTEHINAJIbHON SHEPrUn
IIPU CKaTBhIBAHUU TeJIa MO
HAaKJIOHHOM IJTIOCKOCTH"

65

KonTponsnas pabora no
TeMe «PaboTa 1 MOIITHOCTb.
Oueprus»/Bcepoccuiickast
MpoBepoYHas padboTa mpu
MPOBEJCHUHU HA OyMaKHOM
HOCHUTEJIC

66

Pesepubrii ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndecKoe
nBIKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. Pabora ¢
TEKCTaMH II0 TEME
"JlaBneHue TBEPABIX TE,
JKUJIKOCTEHN U Ta30B"

bubnuoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

MoutHocTb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68

12




8 KJIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHBbIE
[ara undposbie
n | Tema ypoka KonTposbHbie IIpakTHuyeckue
Bcero U3y4YeHUst o0pa3oBaTe/ibHbIE
/ padoThI padoThI pecypet
n
OcCHOBHBIE [TOJIOKEHUS
MOJIEKYJISIPHO- bubnuoreka [IOK
KMHETUYECKON TEOPUU U UX . https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJTBEPKACHUS
Macca u pazmep aTOMOB H
MOJIEKYJI .
Moaenu TBEpAOTO,
YKUJIKOTO ¥ Ta3000pa3HOTO 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a540e
COCTOSIHUH BeIEeCTBA
OObscHeHue CBOMCTB
TBEPJIOTO, XKHUJIKOTO U
ra3o00pa3HoOro COCTOSIHUN
BElECTBAa HA OCHOBE .
MOJIOKEHUH MOJIEKYJISPHO-
KUHETHYECKOH TeOpHH
Kpucrannnueckue u bubnuoreka [IOK
amMopgHbIE Tena 1 https://m.edsoo.ru/ff0a5800
CMmaunBaHue u bu6mmoreka [JOK
KaIUJUIAPHOCTD. 1 https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IloBepxHOCTHOE
HaTsOKCHHUEC

TennoBoe pacmupeHue u

bu6mmorexa [JOK

;
cKaTue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b

g TEeMIIEPaTypPhI CO
CKOPOCTBIO TETJIOBOTO
JIBKEHHUS YaCTHII
Bryrpennss sHeprus.

9 CHZZI(:))6H H3MeHIe)HI/I$[ bubmorexa [OK

N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH SHEPrHH
bu6mmoreka [JOK

10 BHaE! Tenionepenasin https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTaeckoe

1 HCIIO0JIb30BAHUE TEINIOBBIX bubnuoteka [IOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TEIIOTHI. bubmuoreka [IOK
VY nenbHas TEIMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHUE TEIIJIOBOTO

13 Oanmanca. TemmooOMeH 1 bubmorexa [OK

' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
1 JIaGoparopHas paboTa bubnuoreka [IOK

"HcceqoBaHue SIBJICHUS

https://m.edsoo.ru/ff0a6a98



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
https://m.edsoo.ru/ff0a6a98

TETI000MeHa pu
CMEIIMBAHUH XOJI0 HOHN 1
ropsiueit BojbI"

Pacuer xomuuecTBa
TEIJIOTHI, HE00XO0 JMMOT0

15 JUISl HATPEBAHUS TEa U
BBIICIISIEMOTO MM TIPH
OXJIAXKICHUU
JlabopaTopHnast pabota
16 "OnpeneneHue yaeilbHOi bubmmorexa LHOK
P Y " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA
DHeprus TOIIMBa.
17 VnenpHas Temiora bubmorexa [OK
8 https://m.edsoo.ru/ff0a7b5a
CrOpaHust
[InaBnenue u
OTBEpJICBaHUE
18 KPUCTAIUIMYECKUX TEJ bubmorexa [OK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHag TemiioTa
ILJIABJICHUS
JlaGopaTopHas pabota
19 "Onpeneenne yaeJlIbHOH Brbmioreia IJOK
P Y " https.//m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIaBJICHHS JIbJIA
20 [TapooGpazoBanue u bubnuoreka LIOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
1 Kunenue. Y aenpnas bu6mmoreka [JOK

TCIJIOTA Hap006pa3OBaHI/I$I

https://m.edsoo.ru/ff0a786¢



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
https://m.edsoo.ru/ff0a786c

Y KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHIICHHS OT aTMOC(EPHOTO
JIaBIICHUS

22

BiaxxHocTh BO3TYyXA.
JlabopaTtopHnas paboTa
"Onpenenenue
OTHOCHUTEILHOW BJIAXKHOCTH
BO3ayXxa"

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

23

Pemrenue 3agad Ha
OTIPEEIICHUE BIAXKHOCTH
BO3yXa

24

[TpuHtHIBl pabOTHI
TEIUTOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBUraTens BHyTPEHHETO
CrOpaHus

25

KIIJI TenmoBoro
nBuratens. TeroBbie
JIBUTATEIIH U 3alUTa
OKpY>Karo1el cpeipl

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

26

3aKkoH COXpPaHCHUA U
IpeBpaliCHUs SHCPI'UU B
TCIIOBLIX IMpONHEccax

27

[Toaroroska k
KOHTPOJIHOH paboTe 1o

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

TeMe ""TeroBbIe IBIECHUS.
N3meHeHne arperaTHbix
COCTOSIHMH Berecrna"

28

KoHnTponsHas padbora no
teMme "TeIIoBRIE IBICHHUS.
W3meHeHne arperatHbix
COCTOSIHHM Benecrna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus ten. Jipa
poJia SIEKTPUIECKUX
3apsizioB

30

Ypoxk-uccnenoBanue
"DnexTpuszanus Ten
WHAYKIUEN U TpH
CONPUKOCHOBEHUN"

31

Bsaumoneiicteue
3apsSOKCHHBIX TN, 3aKOH
Kynona

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

32

DIEeKTpUYECKOe IOJIE.
HampsoxeHnHocts
AIEKTPUYECKOTO MOJIS.
[IpuHuun cynepno3unumn
ANEKTPUYECKUX MOJIEN

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpuueckux
3apsA70B. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBoHMKH U

bu6mroreka [JOK



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

JTURJIEKTPUKHU. 3aKOH
COXpaHEeHUsI
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MPUMEHEHHE CBOWCTB
AIEKTPUYECKUX 3aPAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
HcTounuku
ANEKTPUIECKOTO TOKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBUA DIIEKTPUUYECKOTO
TOKa

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

38

Ypoxk-uccnenoBanue
"JleiicTBHE
ANEKTPUYECKOTO IOJIs Ha
MIPOBOJTHUKH U
JIUBJIEKTPUKH"

39

DNEeKTPUYECKUN TOK B
MeTaax, XKUIKOCTSX U
razax

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

40

DneKTpudecKas 1enb 1 e
COCTaBHBIE YaCTH

41

Cuna toka. JJabopaTopHas
pabota "M3mepeHue u
PETYIMPOBAHUE CUIIBI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

TOKa"

42

DNEeKTpUIECKoe
HanpsbkeHue. BoapTMerp.
JIaboparopHas paboTa
"N3mepenue u
peryaupoBaHue
HanpsoKkeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

CormpoTuBieHne
MPOBOJIHUKA. Y IEBHOE
COTIPOTHBIICHUE BEIIECTBA

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

44

JlabopaTtopHnas paboTa
"3aBUCUMOCTD
AIIEKTPUUECKOTO
COIIPOTHUBIICHUS
MIPOBOJIHHUKA OT €T0 JUIUHBI,
IJIOLIA/IA MTOTIEPEYHOTO
ceyeHus u matepuaia”

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

45

3aBUCUMOCTb CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma
JUI y4acTKa [enu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"Uccnenosanue
3aBUCHUMOCTH CHJIBI TOKQ,
UYILIEr0 Yepe3 Pe3ucTop,
OT COMPOTHUBJICHUS
pe3UCTOpa U HAIPSHKEHUS
Ha pe3ucrope”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COSAMHEHUS
HpOBOl[HI/IKOB

48

JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUS HaNPSHKEHUHN
IIPH TOCTIEI0BATEIILHOM
COEJIMHEHUH JIBYX
pe3ucTopoB"

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

49

JlabopaTtopHnast pabota
"IIpoBepka mpaBuiia s
CHJIBI TOKA MPH
napasuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

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

50

Pemrenue 3agau Ha
npuMeHeHue 3akona Oma
JUTSL pa3JIMIHOTO
COCIMHECHUS TIPOBOTHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MoIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH [xoyns-Jlenua

bubnuoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

3J'ICKTpI/ILIeCKI/Ie TSI 1

bu6mroreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

nOTpeOUTEIN
NEKTPUYECKOMN SHEPTUH B
osbrTy. KopoTkoe
3aMbIKaHHE

54

[ToaroToBka k
KOHTpPOJIbHOU paboTe 1o
TeMme "DIeKTpUUIECKUe
3apsbl. 3apsKEHHBIE Tela
¥ UX B3aUMOJIEHCTBHS.
IlocTostHuBIN
AIEKTPUYECKUI TOK"

bubmmoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

Kontponbras pabota mo
Teme "DIEeKTpUIECKUe
3apsbl. 3apsKEHHBIE Tela
U UX B3aUMOJCUCTBHSI.
[TocTositHHBII
AIEKTPUYECKUN
ToK'"/Bceepoccuiickas
poBepouHas paboTa nmpu
MIPOBEJICHUH C
HCIOJIb30BaHUEM
KOMIIbIOTEpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

56

IlocTosiHHEIE MAarHmThbl, UX
B3aUMOJICHCTBHE

57

Ypoxk-uccnenoBanue
"N3yuenue nomnei
MMOCTOSTHHBIX MarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE TIoJIC.
MaruuTHOE€ 110J1€ 3eMIIH U
€ro 3HauYeHue I )KU3HU
Ha 3eMiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena.
MarnuTHO€ nosie
ANEKTPUIECKOTO TOKA
MarsuTHO€ noJje KaTylku
C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[Ipumenenune
JJICKTPOMAarHUTORB B
TexHuke. JlaboparopHas
pabota "UzyueHue
NEUCTBUSI MAarHUTHOTO
T0JIsI Ha TIPOBOIHUK C
TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJeKTpOoABUTATEINb
IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIeKTpoBUraTesieil B
TEXHUYECKUX YCTPOICTBAX
U Ha TPaHCHOPTE.
JIaboparopHas padoTta
"KoHcTpynpoBanue u
u3yueHue paboTbl
aneKTpoaBurarens"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OneiTel @apanes. 3aKoH



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

3JEKTPOMArHUTHOM
naaykuuu. [Ipaswito Jlenna

63

DnexTporeHepaTop.
CrniocoOsbI moryyeHus
ANEKTPUYECKON DHEPTUH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

64

IToaroroBka k
KOHTpPOJIbHON paboTe 1o
TeMe "DIeKTpuyecKrue u
MarHuTHBIC SBJICHUS"

65

KonTtponbHas padota mo
Teme "DNEeKTpUuYecKue 1
MarHuTHbIE
sBieHus""/Beepoccuiickas
IpoBepoUHasi padoTa mpu
MIPOBEJICHUH HAa OYMaKHOM
HOCHUTEJIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrlit ypok. Pabora ¢
TEKCTaMHU I10 TEME
"TemoBsie sBiICHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PezepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeME
"IlocTostHHBIM
IEKTPUYECKUI TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PezepBHblii ypok. Pabora ¢

68 TEKCTAMH II0 TEME 1
"MaruurtHeie aBiicHus"
OBIIEE KOJIMYECTBO
68 14.5

YACOB I1O ITPOI'PAMME




9 KJIACC

N KosnuuyectBo yacos DJIeKTPOHHBbIE
°
[ara undposbie
n/ Tema ypoka KonTpoJsbHbIe IIpakTHuyeckue
Bcero HU3yYeHHs o0pa3oBaTe/ibHbIE
I padoThI padoThI
pecypchbl
1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bu6moreka [IOK
2 OTHOCHTENTHFHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO IBUKEHHS 4
PABHOMEDHOE bu6mmoreka [JOK
3 p N 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEHHOE IBUKEHHE 3
HepaBaomepnoe
4 MPSIMOJIMHEHHOE JABIKEHHE. 1
CpenHsst 1 MTHOBEHHAs
CKOpPOCTb
[IpsimosnHeliHOE bubnuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBUKEHHE. Y CKOPEHUE 4
CkopocTh MPSMOJIMHEHHOTO
5 PaBHOYCKOPEHHOTO 1
nsxkenus. ['papux
CKOpOCTH
7 JIaboparopnas pabora 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

"Onpenenenure yCKOpEHUs
TeJa IpU PaBHOYCKOPEHHOM
ABHUXKCHUU 110 HaKJIOHHOH

https://m.edsoo.ru/ff0adbl
8

mockoctu"
CBoOoaHOE MaIeHKE TEII.

8
OmnpiTe [Nanmtest
PaBHOMEpPHOE IBHKEHME IO
okpyxHoctu. [lepuon n bubnuoreka [JOK

9 gacToTa 0OpameHusl. https://m.edsoo.ru/ff0ael7
JluneitHast v yrioBast 6
CKOPOCTH

10 [lenTpocTpemMuTenbHOE
YCKOpEHHE
[Tepsriii 3akoH HetoTOHA. bubmorexa [OK

11 https://m.edsoo.ru/ff0ae61
Bexkrop cubr 5
Bropoii 3akon HeroToHa. bubmorexa [OK

12 . https://m.edsoo.ru/ff0ae72
PaBHopelicTBYIOIIAs crila a

. bubnuoreka [IOK

Tperuii 3akon HeroToHA.

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3agau Ha bu6mmoreka [JOK

14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona c

15 Cuna ynpyroctu. 3aKkoH bubnmoreka [JOK

I'yka

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Pemenue 3aay no teme

16
«Cuna yrnpyroctum»
JIaboparopHas pabora bubnuoreka [JOK
17 «OrmpeeneHue )KeCTKOCTH https://m.edsoo.ru/ff0aee2
MIPY>KHHBD) 8
bubmmoreka [JOK
18 Cua TpeHus https://m.edsoo.ru/ff0af73
8
Pemrenue 3agad mo teme BubmaoTexa HOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 5
JlabopaTtopHnas paboTa
" ODeNEIeHIE bu6moreka [IOK
20 pen https://m.edsoo.ru/ff0af8b
ko3 durmenta TpeHus o
CKOJIbKeHus" -
Pemenue 3agad mo teme bubnuorexa [JOK
21 "3akonbl HetoTona. Cuia https://m.edsoo.ru/ffO0afb8
ynpyroctu. Cuna tpeHus" e
Cuna TSKeCTH M 3aKOH
bubmuoreka [JOK
BCEMHUPHOTO TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOTHOTO 4
najcHus h
VYpoxk-KoH(pepeHus
23 " JIBUKEHHE TEJI BOKPYT

I'paBUTAIMOHHOTO HCHTpA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cucrema).
lanaktukn"

Pemenue 3agau mo treme

bu6mmoreka [JOK

24 "Cita Tsicectit i gaKOi{ https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
[lepBas kocMuyeckas bubnuoreka [IOK
25 CKOpocTh. HeBecoMoCTh 1 https://m.edsoo.ru/ff0af33
Meperpy3Ku c
PaBHOBeCHE MaTepuaIbHOI
TOYKH. AOCOTIOTHO TBEPIOE
teno. PaBHoBecHe TBEPIOTO bubmorexa LIOK
26 . https://m.edsoo.ru/ff0afe3
TeJa ¢ 3aKPeTUIEHHON OChIO 6
BpaieHuss. MOMEHT CUJIBI. -
LenTp TsoxecTn
PaBHOBeCcue MatepuaibHOI
TOYKH. AOCOTIOTHO TBEPIOE
97 Teno. PaBHOoBecue TBEPOTO
TeJa ¢ 3aKpeIUIEHHON OChIO
BpamieHus. MOMEHT CHIIBIL.
IlenTp TspKECTH
Pemenue 3agay no reme bubmuoreka [JOK
28 "MomeHT cutbl. L{eHTp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
[ToaroroBka K KOHTPOJIBHOU bu6mmoreka [JOK
29 paboTe 1o Teme https://m.edsoo.ru/ff0b040

"MexaHN4ECKOE IBIKECHUE.

8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

Bs3aumonetictue Ten'"

KonTponbnas pabora no
TeMe "MexaHndecKkoe

bu6mmoreka [{OK

30 . https://m.edsoo.ru/ffob06e
nBIKeHne. BzanMoaencreue c
Ten" -
Nmnynsc tena. Umnynsc

bu6moreka [IOK

CHJIBL. 3aKOH COXpaHEHUs

31 https://m.edsoo.ru/ffOb07f
UMIYJbca. YIPYyroe u a
HEeYyINpyroe B3auMOACHCTBHUE -
Pemrenue 3agad mo teme bu6moreka [IOK

32 "3aKOH COXpaHEHUS https://m.edsoo.ru/ff0b096
ummyibsca" c
Ypok-koHbepeHIus

33 "PeakTUBHOE ABIKEHIE B
NPUPOJAE U TEXHUKE"
Mexanudeckas paboTa u bubmorexa [JOK

34 https://m.edsoo.ru/ffOb0a8
MOIIIHOCTh 4

bubmuoreka [IOK

PaboTa cuitbl TSKECTH, CHUITBI

35 https://m.edsoo.ru/ffOb0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGopaTopHnas paboTa
«OrnpeneneHue padbOTHI CHUITBI

36 TpPEeHHS TP PABHOMEPHOM

JBUKEHUU TEJIa 110
TOPU30HTAILHON
TIOBEPXHOCTI



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs3b PHEPTUU U PaOOTHL

37
[ToreHumanpHas SHEPTUs
Kunernueckas sneprusi. bubnuoreka [JOK

38 Teopema o KHHETHYECKOI https://m.edsoo.ru/ffob0c3
DHEPruun 2

39 3aKOH COXpaHEHUs SHEPTUU
B MCXaHHKE
JlabopaTtopHnas paboTa bubnuorexa [JOK

40 «M3yueHue 3aKoHa https://m.edsoo.ru/ffOb12f
COXpaHEHUs DHEPT UM €

bu6mmoreka [JOK

KonebaTennHoe nBMKEHUE U

41 https://m.edsoo.ru/ffOb185
€ro XapakTepUCTUKU g
3aTyxaromue KoJieOaHusl. bubnuoreka [IOK

42 Brinyx1eHHBIC KOJICOaHNUS. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 MaremaTuyeckuii u
MPYKUHHBIA MAITHUKH
Ypok-uccrienoBanue

bubmuoreka [JOK

«3aBUCUMOCTb NEPHOJIA

44 . https://m.edsoo.ru/ff0b197
KoJieOaHUM OT )KECTKOCTHU .
MPYKUHBI U MAcChl rpy3a» B

45 [IpeBpaiieHue YHEPTUH TPU
MEXaHUYECKUX KOJeOaHUIX

46 JIaboparopHas padora bubnuoreka [IOK

«OHpe,Z[eJ'ICHI/IC YaCTOTHI U

https://m.edsoo.ru/ffOblae



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

neproja Kojebanui c

MPYKUHHOTO MAasTHUKAY

JlaboparopHas paboTa

«IIpoBepka HE3aBUCUMOCTH bubnuorexa [JOK

nepuoja KojebaHuil rpysa,
IIOABCHICHHOI'O K HUTU, OT
MAacChI TPy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHndecKne BOJIHEL.
CBoMcTBa MEXaHMYECKUX
BOJIH. [IpononbHbIE N
MTOTIEPEYHBIC BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koHbepeHIus
"MexaHn4ecKHne BOJTHBI B
TBEPJIOM TEJE.
CelicMuyecKkue BOJIHEI"

50

3Byk. Pacnpoctpanenue u
OTpakeHHE 3ByKa

51

Ypok-uccienoBanue
"Habnroieaue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKYCTUYECKUI
pE30HaHC

53

VYpoxk-KoH(pepeHus
"V1pTpa3Byk 1 MH(pPa3BYK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHBI

bu6mmoreka [{OK

o4 https://m.edsoo.ru/ffOb25f
coxpaHeHus. MexaHuyeckue 0
KoJieOaHus U BOJTHBI" -
KonTponsHas padbora no
55 TeMe "3aKOHBI COXPaHECHHUSI.
Mexanuveckue Koyie0aHus 1
BOJIHBI"
bu6mmoreka [JOK
DJIEKTPOMArHuTHOE MOJIE.
56 https://m.edsoo.ru/ffob2ab
DNEKTPOMAarHUTHBIE BOJTHBI .
57 CaolicTBa
AIIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
58 Hcnonb3oBanue https://m.edsoo.ru/ffOb2fe
AJIEKTPOMArHUTHBIX BOJIH 6
IUI COTOBOM CBA3U"
Ypok-uccnenoBanue
"N3ydyeHne cBONCTB bubnuorexa [IOK
59 ANIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6
MTOMOIIBI0 MOOUITBHOTO c
tenedona"
Pemenue 3anau Ha
60 oTpeieNIeHUue YaCTOThI U

JJIMHBI SHCKTpOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpoMarHuTHas pupoaa

bu6mmoreka [IOK

61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ffob31d
BounoBkIe cBoiicTBa cBeTa 0
HcTouHuku cBera.
[Ipsmonunerinoe bubnmorexa LHOK
62 PACIpOCTpaHEHHE CBeTa https://m.edsoo.ru/ff0b365
i 8
3armenust Connia u JIyHsl B
3aKoH OTpa)KEeHUs CBETa. Bt OK
3epkana. Pemenune 3a1a4d Ha nbmuorexa L1
63 OVMCHCHIE 3AKOHA https://m.edsoo.ru/ff0b38c
P 4
OTpaKCHHS CBETA
[Ipenomiienue cBeta. 3aKOH bubmorexa [OK
64 beTOMICHIS CBETa https://m.edsoo.ru/ffOb3ae
P a
[TosnHOE BHYTpEHHEE
OTPaKCHUE CBETA. bubnuoreka [JOK
65 Hcnonp3oBanme MOTHOTO https://m.edsoo.ru/ffOb3c5
BHYTPEHHETO OTPA’KEHUS B c
ONTUYECKUX CBETOBOJAX
JlaGopaTopHnas paboTa
"Uccnenosanue
66 3aBUCHMOCTH YTJia
MIPEIOMIICHHUSI CBETOBOTO
Ty4a OT yriia maJieHus Ha
rpaHuue "Bo3ayx-cTekiao""
67 Ypok-koHbepeHus

"N cnop30BaHuE TOJIHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IBI,
OITTUKOBOJIOKOHHAS CBS3b"

JIunzel. OnTuueckas cuia bubmorexa [OK
68 ' https://m.edsoo.ru/ff0b3f2
JIH3BI
c
[TocTpoenne nzo0pakeHuii B bubmorexa [OK
69 P P https://m.edsoo.ru/ff0b444
JIUH3aX
a
JlabopaTtopHnas pabota
"Onpenenenne GOKYCHOTO bubmorexa TTOK
70 . https://m.edsoo.ru/ff0b420
PacCTOSIHUS U ONITHYECKOM 6
CHUJIBI COOMPAFOIICH JTMH3BI" -
Ypok-koHbepeHIus bubnuoreka [IOK
71 "OnTuveckue JINH30BbIE https://m.edsoo.ru/ffOc0a7
ipuOops1" e
bu6mmoreka [JOK
I'na3 xak onTuyeckas
72 https://m.edsoo.ru/ff0b468
cucrema. 3peHue 4
Ypok-koHpepeHIHs
73 "JledexTsl 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro ceera B
bu6mmoreka [JOK
cnektp. OnbiTel HploTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHune CeKTpambHbIX .
uBeToB. Jucnepcus cBera -
75 JIaboparophas pabora bubnuoreka [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c

"ONBITHI 110 PA3JIOKEHUIO
0eJ10r0 CBEeTa B CIEKTP U
BOCHIPHUSTHIO LIBETA
MIPEIMETOB TIPU MX
HaOJII0ICHUH Yepe3
1[BETOBbIE (HPUIBTPHI"

https://m.edsoo.ru/ff0c0e2
a

YPOK-TIpaKTUKyM
"BOJIHOBEIE CBOMCTBA CBETA:

76
nucnepcusi, uHTepdepeHIus
u qudpakuus”
bubmmoreka [JOK
O P
77 eIt Pesepgopaa i https://m.edsoo.ru/ff0c12a
IJIaHeTapHasi MOJIeNIb aToMa 3
78 [Toctrynatel bopa. Monens
aroma bopa
Hcnyckanue u moriomnieHue bubnuoreka [JOK
79 cBeTa aromMmoM. KBaHTEHI. https://m.edsoo.ru/ff0c144
JIuHeityaTpie CIEKTPhI c
Ypok-npakTUKyM bubnuoreka [JOK
80 "HabnroieHne cnekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus" 0
bubmuoreka [IOK
81 PannoakTuBHOCTH U €€ BUIBI https://m.edsoo.ru/ff0c167
2
CrpoeHnue aToMHOTO sijipa bubmorexa [OK
82 P Apa. https://m.edsoo.ru/ff0c18a

HYKJ'IOHHaSI MOACIb

c



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac

bu6mmoreka [JOK

PapnoakruBHbIE

83 A https://m.edsoo.ru/ffOclal
npeppaieHus. M3otomst 4
Pemenue 3amay o reme: bu6mmoreka [{OK

84 "PannoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npeBpamieHus" a

85 [Tepwon moypacnaia
Ypok-koHpepeHuus
";)alll/loaK"l("il)/IlfHBIe N3IIydeHUS bubmorexa LOK

86 i https://m.edsoo.ru/ff0c212
B MIPUPOJIC, MEHUIINHE, 6
TexHuke" -
SAnepHbie peakiuu. 3aKOHbI bubnuoreka [IOK

87 COXpPaHEHUS 3apsIOBOTO U https://m.edsoo.ru/ff0clc5
MAacCOBOI'0 YHCE 8
DHeprus CBsI3M aTOMHBIX bubnuoreka [IOK

88 snep. CBsa3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEepruu a

89 Pemenue 3agau no reme
"Anepusie peakuun"
Peakuuu cunTe3a 1 neyeHus bubmuoreka [JOK

90 snep. UcTouHUKY SHEprun https://m.edsoo.ru/ffOcle8
CouHua u 3BE3]1 8
VYpoxk-KoH(pepeHus

91 "SI nepHas SHepreTuKa.

JlericTBUs pagOaKTUBHBIX
W3JIyYECHUU Ha )KUBBIE



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

Opranu3mbl"

[ToaroroBka K KOHTPOJIBHOU
paboTte 1o Teme

bu6mmoreka [IOK

92 "DIEeKTPOMAarHUTHOE TOJIE. https://m.edsoo.ru/ff0c223
DNEKTPOMAarHUTHBIE BOJIHEI. e
KBanToBbIe siBeHNS"
KonTponsHas padbora no

03 TeMe "DIIeKTpOMarHuTHOE
noJie. DJIEKTPOMarHuTHbIE
BosHbl. KBanTOBBIC siBIEHUS "
[ToBTOpenue, oboOIIEHNE. Bt -
JlaGopaTopHbie pabOTHI IO nomorexa I

94 kypey "BsammoeiicTaue https://m.edsoo.ru/ff0c245
Ten" .
[ToBTOpenHme, 0000IICHKE. Bt OK
Pemenue pacueTHbIX U nomorexa L

95 KAUCCTBCHHBIX 38124 110 https://m.edsoo.ru/ff0c257

2

teme "TemnoBsie mpouecch” -
[ToBTOpEeHME, 0000IICHHE.
Pewienue pacueTHsix u bubnuoreka [JOK

96 KaueCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0c2a2
teme "KII/] TemnoBbix 2
nBurarenei”
IToBTOpEHue, 06001IeHNE. bubnuoreka [IOK

97 Pemenue pacueTHbIX U https://m.edsoo.ru/ff0c2b3

Ka4CCTBCHHBIX 3aaa4 I10

0



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

teme "KIIT/]
AJIEKTPOYCTAHOBOK"

[ToBTOpenue, o0oOLIECHHE. bubnuorexa [JOK
98 JlaboparopHbie pabOTHI TIO 1 1 https://m.edsoo.ru/ff0c2c5
kypcy "CBeToBbie siBieHuUs" 2
[ToBTOpEHue, 060061IEeHNE.
bu6moreka [IOK
Pa6ora ¢ Texctamu o Teme
99 " 1 https://m.edsoo.ru/ff0c2d6é
3aKOHBI COXPAHEHUS B N
MexaHuke" a
[ToBTOpEeHnue, oboOIIEeHuE. bubnuoreka [IOK
100 | PabGota c TeKcTaMH IO TeMe 1 https://m.edsoo.ru/ff0c2e8
"Kosebanus 1 BOJHEL" 2
[ToBTOpEeHmE, 0600MICHNE. bubnuoreka [IOK
101 PaboTa ¢ Tekctamu 1o Teme 1 https://m.edsoo.ru/ff0c304
"CBeTOBbIE sIBJICHHS" 4
[ToBTOpEHME, 00OOIIECHNE.
102 E’a60Ta C TEKCTaMH I10 TeME 1
KBaHToOBas u siepHas
¢duzuka"
OBUIEE KOJIMYECTBO YACOB
102 27

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

YMK «®Pwu3zuka. 7 kaacc»

®duzuka. 7 xnacc. Yueonuk (aBropsl M. M. Ilepoiikun, A. Y. BaHoB).
®uzuka. Pabouas terpans. 7 kiacc (aBropsl H. K. Xannanos, T. A.
XaHHAHOBA).

®dusuka. 7 xkiaacc. COopHUK BorpocoB u 3a1a4 (aBTopsl A. E. Mapos, E. A.
Mapon, C. B. Ilo-30¥ickuii).

DnektpoHHas (popMa ydeOHUKA.

YMK «®usuka. 8 Kiaccy

®dusuka. 8 knacc. Yueonuk (aBropsl . M. Ilepeimikun, A. 1. iBaHOB).
®dusnka. Pabouas terpaas. 8 knacc (aBtop T. A. XanHaHOBA).

®dusmka. 8 xkinacc. COopHUK BOIPocoB U 3a1a4 (aBTopsl A. E. Mapos, E. A.
Mapon, C. B. Ilo-30¥ickuii).

DnektpoHHas popMa yueOHUKA.

YMK «®Duzuka. 9 knacey

®dusnka. 9 knace. Yuebnuk (aBropsl M. M. Ilepoimikun, E. M. T'ytauK, A. 1.
NBanos, M. A. Ilerposa).

®wusuka. Pabouas rerpaas. 9 knacc (aBropsl E. M. I'ytauk, U. I'. Bnacosa).
®dusnka. 9 knacc. CoOopHUK BonpocoB u 3a1ad (aBTopbl A. E. Mapos, E. A.
Mapomn, C. B. ITo-30iickuii).

6. DnexkrpoHHas hopma yueOHHUKA.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
®dwusuka. 7-9 xnaccel. ba3oBeiil ypoBeHb. MeTomnueckoe mocoomue K

yaeOHuKkam K yueonuky U. M. [lepeimkuna, A. W. iBanosa - 3-¢ u3ganue,



nepepaboranHoe. Mocksa. «IIpocsemnienuey. 2023

®dusuka. 7 xkinacc. Meroanueckoe nocodue (aBropel O. A. YUepnukosa, C. H.
I'manenxona, B. B. Kyapsisuen).

®dusuka. 7 knace. Jugakruueckue matepuaisl (aBTopbl A. E. Mapow, E. A.
Mapon)

®dusuka. 8 kinacc. Meroanueckoe nocodue (aBropel O. A. Yepnukosa, C. H.
I'manenxona, B. B. KyapsiBuen).

®dusuka. 8 knacc. Jlugakruueckue matepuaisl (aBTopsl A. E. Mapon, E. A.
Mapon).

®dusunka. 9 knacc. Metoanueckoe nocodue (aBropel O. A. YUepnukosa, C. H.
I'manenkona, B. B. Kyapssiies).

®dusuka. 9 knacc. Jlumakrnueckue matepuaisl (aBTopsl A. E. Mapon, E. A.

Mapon).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

bubnuoreka nuppoBoro o06pa3oBaTeIbHOTO KOHTEHTA.

7 xnacc. https://lesson.edu.ru/03/07

8 kiacc. https://lesson.edu.ru/03/08

9 kiacc. https://lesson.edu.ru/03/09

Poccwiickast anekTponnast mkosa https://resh.edu.ru/subject/28/
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