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MNOACHUTEJIbHAS 3AIINCKA
[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIero 00pa3oBaHus COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deaepanbHOn
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3Y4YeHus (U3MKH Ha
NEeSTeIbHOCTHOW OcHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOIO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.
[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0yJaroumxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUs METOANYECKON TOMOIIU YIUTETIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIbKY (p3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHs HAyYHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna W3 TNaBHBIX 3a7ad (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOIIero odopazoBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUWBaTh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OIpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepauuu, peaqu3ylOmUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONW pemenneM Komnermn MunncreperBa npocsemenuss Poccuiickonn @enepannu
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOoJleé TMO3HaHUA U  (QOopMHpPOBaAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaTIbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJaTh MPHUPOJHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTANbHBIE MCCIEAOBAaHUSA C HCIOIb30BAHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATHLHON ACSITeIbHOCTH, CBI3aHHBIME C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOCHHOCTEN 00Y4arOINXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Gusnyeckue SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBieHusA. OmnucaHue
(bU3UYECKUX SBJICHUH C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Onpenenenne 1EHBI IEIEHUS MKaIbl HK3MEPUTEIHLHOTO PUOopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BBICOTA MyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTa/TMYeCKnX) Teld. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HalGmronenue sBICHHM, OOBICHSIONIMXCS MPUTSHKEHUEM WA OTTAIKUBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHUE TATOTEeHUs U cuila TsokecTH. Cuiia TShKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
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Jlabopamopnwsie pabomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
MIJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUUCHUS JaBieHus. /laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
ryounbl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [wmapaBinmueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJd ypoBHeM Mops. [lpubopsl 1M u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLLIEH CUIIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Macchl TeJna.

OnbIThL, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH TEJNA U OT TUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

[TpocTble MeXxaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHUs pplyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTBHIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas v noreHuuanbHas sueprus. [IpeBpamieHue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOIJICKYIL. OHBITLI, MOATBCPIKAAOIUC OCHOBHBIC TIOJIOKCHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYeCKOW Teopuu. (CmaunMBaHHME M KalWULIPHbIE sIBIEHUS. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.

Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEepruu: Terjionepeaaya i COBEpIICHUE

paboTHI.

BI/II[BI TCIUIoNCpeAavu: TCIUIONPOBOAHOCTh, KOHBCKIIHSA, U3JTYYCHHC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpazoBanue u KoHAeHcanus. lcmapeHwue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner pabotel TeruioBbix auratenei KIIJ| TemmoBoro pasuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE

e
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue siBICHUS TEIIO0OMEHA MPH CMEIINBAHUU XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsja.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckass 1nenb. Cuna Toka. OJeKkTpudyeckoe HampsikeHue. CoNnpoTUBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHEe JJIs1 *KU3HU Ha 3emiie. OnbIiT Dpcerena. MarunutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBHE 3apsKCHHBIX TElL.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3mepeHne cuiibl TOKka aMIepMeTPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MopenvpoBaHue HEBO3MOKHOCTH Pa3EJICHUs TIOJOCOB MATHUTA.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO TOJISL HA TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0BATEIILHOM COSTMHCHHUN JBYX

ok wn P

PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILETr0 Yepes3 JIaMIIOUKY, OT HallPsKEHUsI Ha
HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBaHue U u3y4eHne padoThl dJIEKTPOIBUTATEIISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpy3KkH.
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PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

ITorenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHHUS IIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €CiIU NPU PaBHOYCKOPEHHOM JIBKEHHH 0€3 HaualbHOM CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodppuIMeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.
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10. Onpenenenue pabOTHl CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnkE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpeneneHue 4acTOTHI U MEPHOJa KOJICOaHUI MTPYKMHHOTO MasTHUKA.
3. HccnenoBaHne 3aBUCUMOCTH IEpHOJIa KOJeOAHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH TepHoOJa KOJIEOAHHWI Tpy3a, MOJABEIIEHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaio. 3akKOH OTpa)XE€HUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
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Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CokeHne CrieKTpalbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©ooN Ok WDE

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyyenue n300pakeHMid B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudueckuii CBETOBO/I.

Xon tyueit B coOMparomei Jnunse.

Xox Jiydeil B paccenBarollel JUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuaIMN neicTBus GoToarnmapaTa, MUKPOCKOIIA U TEJIECKOTA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJ1a OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK U300paKEeHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTila MPETOMIICHHUSI CBETOBOTO Jyda OT yrJia MajeHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromHoro sigpa. W3orombl. PaanoaktuBHble mnpeBpaineHusd. Ilepuon
noJtypacnaaa aTOMHBIX sIJIEp.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTHUS CBSI3U
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JIelicTBUS paguOaKTUBHBIX U3TyUYEHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.

ok wnNE

CnekTpbl U3TyYEHHS U TTOTJIONIEHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp Boaopoa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

ﬂaﬁopamopnble padomul u onvimol.

1.

Ha6J'IIO,I[CHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.
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2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENBEHO--00001IAIONNIT  MOAY/Ab MpeAHa3HA4YeH J[Uid CUCTeMaTHU3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpu u3yuyeHnu JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJOB UCCIIEIOBAHUS SIBJIEHUN IPUPObI M TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HamOOJIee Ba)XXHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTHYECKOTO MUCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3ydyeHne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEero o0pa3oBaHUs HaIlpaBI€HO Ha
JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.
B pesynbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHus Y
oOyuarorierocst OynyT c()opMHUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® - IPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3mdecKon
HaYKH;
® - [[CHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® - F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUHU OOLIECTBEHHO 3HAYUMBIX M 3TUYECKHX
po0GJieM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTUKEHUN PU3UKU;
® - OCO3HaHHUE BAKHOCTH MOPAIbHO--ITHUECKUX MPUHIIUIIOB B I€ATEILHOCTH YUYEHOTO;
e 3)3cTeTHYECKOro BOCIIUTAHMSI:
® - BOCIPUATHE ICTETUYECKUX KayecTB (PM3NYECKON Hayku: €€ rapMOHMYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
® 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:
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® - OCO3HAHME IIEHHOCTH (PU3MYECKONW HAyKHM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOM JIFOOO3HATEIIBHOCTH, HHTEPECA K UCCIIEI0BATEILCKON JIEATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAJILHOI0 0J1ArOMOJTy U :

® - 0CO3HAHUE IICHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BKHOCTH TTPaBUJI OE30I1aCHOTO TTOBEACHHUS HAa TPAHCIIOPTE, HA JOPOTaX, C MIEKTPUIECCKUM U
TEIUIOBBIM 000pY0BaHUEM B JOMAIIIHUX YCIIOBHSX;

e - chopMupOBaHHOCTH HaBBIKA PEIICKCUH, IPU3HAHUE CBOETO ITpaBa Ha OIMMOKY M TAKOTO Ke
MpaBa y Ipyroro 4eJIoBeKa;

e 6) TPYyA0BOI0 BOCIIMTAHMSA:

® - AaKTMBHOE YYacTHE B PEUICHUHU MPAKTHUECKHUX 3a7a4 (B paMKax CeMbH, 00pa30oBaTeIbHOMN
OpraHu3allfu, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMANbHOMN HAIIPaBICHHOCTH, TPEOYIOLITUX
B TOM YHUCJIC U (U3HUSCKUX 3HAHWIA;,

® - UHTEpeC K NPAaKTHUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIIHTAHMS:

® - OpHCHTalMs HA TpPUMEHEHUE (U3MYCCKMX 3HAHWKA I pEIICHHS 3a7ad B O0OJacTH
OKpY>Karolen cpe/ipl, INIAHUPOBAHUSI TOCTYIIKOB U OLEHKU MX BO3MOXKHBIX MOCIEACTBHM JIs
OKpY>Karollen Cpeibl;

® - 0CO3HaHHUE II00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTeil UX pelIeHUs;

e 8) ajanTanuMu K M3MEHSIOIUMCS YCJIOBUAM COUMATbHOM M IPUPOJAHOM Cpeabl:

e - TOTPeOHOCTHh BO B3aMMOJICUCTBUHM TIPU BBIMOJHEHUU WCCIECIOBAHUNA U TMPOEKTOB
(bu3nUYecKoil HaNMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITENbHOCTb;

e - noTpedHOCTh B (OPMUPOBAHMM HOBBIX 3HaHWM, B TOM uucie (GOpMyIUpOBATH HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

® - oco3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00JaCTH (U3HKH;

® - [JJAHMPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUHN HOBBIX (PU3UUYECKUX 3HAHUN;

® - CTpEMJICHHE aHAIM3UPOBATh U BBISABJISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUIA;

® - OIICHKAa CBOUX JCHCTBUU ¢ YYETOM BIHMSHHUS HAa OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX
r100aJIbHBIX MTOCICACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATBI
B pesynpTaTte OCBOGHHS mTporpaMMmbl 1O (U3MKE HaA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuatomerocss OyayT cOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIE YHHUBEpCaJbHbIe Yy4eOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIC yueOHbBIC ACHCTBUS, PETYISATUBHbBIC YHUBEPCATbHBIC YUeOHbIC HCHCTBHUS.
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3oBble JJornueckne geicTBUs:
® BBIABIATH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHUH ),
® YCTaHaBJIIMBATh CYIIECTBEHHBIN MPU3HAK KJACcCU(UKAIIUN, OCHOBAHHS JIJIsT 0000IIECHHUS
Y CpaBHEHUS,
® BBIABIIATH 3aKOHOMEPHOCTHU M MPOTHUBOPEUMsI B pacCMaTpUBAEMbIX (akTax, JaHHBIX U
HaOIOZICHUSX, OTHOCSTIMXCS K (PU3UYECKUM SIBIICHUSIM;

14



BBISBJISITh NIPUYMHHO--CJICICTBEHHBIC CBS3M IMPU H3yYECHUM (PU3UYECKUX SIBICHHA WU
NPOIIECCOB, JIEJIaTh BBIBOJBI C HCIOIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJTFOYCHUM, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3X (PH3UICCKIX BEITUYMH;
CaMOCTOSTENIbHO BEIOMPATH CIIOoco0 perieHus yaeOHon Gu3ndeckoit 3aaaun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHHUs, BHIOOp HauOoliee TOAXOIAIIET0 C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY OIBIT, HECIIOKHBIA (PU3NIECKUN
9KCHEPUMEHT, HEOOJIBIIIOE NCCIIE0BAaHUE (PU3UUECKOTO SBJICHHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMALMIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ ()OPMYJIMpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3yibTaTaMm
pOBEIEHHOrO HAOIIOACHUS, OIIbITA, UCCIIEI0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JAJbHENIIEE pa3BUTHE (PU3NUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATh IPEANOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IOPUMEHATh pa3iMyHble METO/bl, HHCTPYMEHTBhl W 3allpoChl MpPHU IOHMCKE U OTOOpe
UH(POPMALIUY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOW (hrU3nYecKoi 3a1a4u;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX
BUOB U (pOPM IIPEIICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBieHus HH(opManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoi 1 X KOMOMHALIUSAMHU.

KoMMyHuUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B XojAe OOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HaIleJICHHbIE Ha PelleHUEe 3a/1a4U U MOoJIepKaHue 0J1aroKenaTeIbHOCTH OOIICHHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYTrUX YYaCTHUKOB JIMAJNOra,
0OHapyXHUBaTh pa3IM4yKMe U CXOJCTBO MO3UIUII;

BBIpa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyoNIMYHO  TPEACTaBIATh  pPEe3yJAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOIO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMUSI, TPOEKTA);

NOHUMATh U UCTIOJIBb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHANBUYAIbHON pabOThI IpU
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbI;

OPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OPraHW30BbIBaThH JeMcTBUA MO €€
JOCTHKEHUIO: PacCHpeleNaTh poyid, 00CYKIaTh MPOLECChl U PEe3yabTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMIOJHATh CBOIO 4YacTh PaOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HaIMpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBHS C APYTUMHU WICHAMUA KOMaHIbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/la B OO IPOIYKT IO KPUTEPUAM, CAMOCTOSITEIBHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS
Camoopranu3amnus:
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BBISBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIHsIX, TPEOYIOMIMX TSI PEIICHUS
buznyecKux 3HAHMUIA;

OpUEHTUPOBATHCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MPUHSITHE PELICHUs B TPYIIE, MPUHATHE PELICHUHN IPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelleHUs (U3NYECKON 3aladd WU IJIaHa
UCCIIEIOBAaHMSI C YYETOM HUMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHUN;

JiesaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLIHMOHAJIBHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejylaraTh IJ1aH €€ NU3MEHEHMUS,

OOBSICHATH IPUUMHBI TOCTHKEHUS (HEAOCTHKEHHS) pe3yJIbTaTOB JI€ATEIIbHOCTH, JJaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM JAUCKYCCHH Ha HAyYHYIO
TE€MY, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU pEHICHWH (GHU3UYECKUX 3aqad WId B
YTBEP)KJICHUSX Ha HAyYHbIE TEMbI M TAKOE e MPaBo APYIroro.

MNPEAMETHBIE PE3YJIBTATHBI
K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pPe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

UCTIOJIB30BaTh TIOHATHS: (U3MYECKME ¥ XUMHUYECKHE SIBIICHUS, HaOII0/IeHHE,
HKCMIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, KMIKOE, razo00pa3zHoe), MEXaHUYEeCKOoe
NIBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYeCKasl), HEBECOMOCTD,
COOOLIAOIIUECS COCYIbI;

pasznuyaTh sBieHus (quddy3us, TENI0BOe ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
IBUKEHHE, HEPAaBHOMEPHOE NBIDKEHUE, MHEPIMs, B3aMMOJCHCTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHON OCBIO BpallleHUs, Tiepeada JaBJIeHUs TBEPILIMH TEIaMH,
KHUJIKOCTSIMH ¥ Ta3aMd, aTMoc(epHOe aBlicHHWe, IUIaBaHWE TeJ, TPEBPALICHUS
MEXaHHYECKOM SHEPTHUHN) TI0 OIMMCAHUIO WX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUYSCKUX SBJICHUN B OKPYKAIOIIEM MHpPE, B
TOM uucie (pU3UYecKHe SIBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B XMBOW W HEXUBOW MpUPOJE, ACHCTBHE CWIBI TPEHHS B MPHUPOAE U
TEXHHUKE, BJIHMSHHE aTMOC(EPHOTO JABIICHUS Ha XUBOM OpraHusM, IIaBaHUe phbIO,
pbplyard B Teje YesOBeKa, MPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTNKCHIBATh U3yYCHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MYTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSXKECTH, BEC TeJla, CHIla TPEHUs, 1aBlieHue (TBEPAOTO
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Tena, KUAKOCTH, ra3a), BHITAJIKMBAIONIAs CHJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(UIMEHT TONEe3HOrO NEHCTBUS MEXaHH3MOB,
KMHETHYeCcKass M INOTEHUHUalbHAsl 3HEPIUsi), IpU OIMCAHUU IPAaBUIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCTIOIb3YEMbIX BETUUYHUH, X 0003HAUCHUS U €AMHULIBI (DU3HUECKUX
BEJIMYMH, HAXOAWTh (OPMYJbI, CBS3BIBAIOLIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
IPYTUMH BEIUYMHAMH, CTPOUTH TpadUKH H3yUYEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepru30BaTh CBOWCTBA Tell, (pU3HUECcKue SIBICHUS U IPOLIECCH, UCIIOB3YS MPaBUIIa
CJIOKEHHUS CWII (BJIOJIb OJHOM MpsiMOii), 3aKkoH I'yka, 3akoH [lackans, 3akoH Apxumena,
paBWJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ MPAaBHIO» MEXAHUKHU, 3aKOH
COXpaHEHHsI MEXaHMYECKOW SHEPTHH, MPH 3TOM JaBaTh CIOBECHYIO (hOpPMYyIHPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATD (PU3HUECKUE SBICHUS, IPOIIECCHI K CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  [PUYMHHO-
-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OObICHEHUE U3 12 TOrnYecKuX 1MIaroB ¢ Onopoii Ha 1—
2 U3y4YCHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (UIMYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [EWCTBUA, HCIONB3YSA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (PU3UYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a/1a4H 3aIUChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (PU3MUECKHE BEIUYMHBI B (POPMYJbl U INPOBOJIUTH
pacuéThl, HAXOIUTh CIPABOYHBIE [aHHbIE, HEOOXOAUMBIC MJIi pEIIeHUs 3a1ad,
OIICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUYMHBL;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEeHHE (THIIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYEHHBIH PE3ysbTaT, HaXOAUTh OMIMOKU B XOE
OIIBITA, JEJIaTh BBIBOJBI 110 €r0 pe3yibTaTaMm;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble NPEANON0XKEHUs, COOUPaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUS, BPEMEHHU, MacChl Teia, 00bEéMa, CUIIBI U
TEMIEPATypbl C UCMOJIH30BAHUEM AHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
NPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOI BETMUYUHBI OT IPYroM ¢
HCIIOJIb30BaHUEM IPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHHUSI MPYKUHBI, BBITAJIKUBAOUIEH
CWIBI OT OO0BEMa MOTrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUWM pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIENOBaHUS, COOMpATh YCTAHOBKY U  BBHITIOJHSTH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yNbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3HUECKUX BETUYMH B BUJIE MTPEITIOKEHHBIX TaOIUI U TpaprKOB, AeNaTh
BBIBOJIBI 10 PE3YJIbTaTaM MCCIIEI0BaHNUS;
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NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLAs Ha IMOTIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys NPEII0KEHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
00opyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JEUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHUA (B TOM 4MCIE: MOAIIUIHUKU, YCTPOHCTBO
BOJIOIIPOBOZA, TUAPABIMYECKUM IPEcC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HAcocC,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIEHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPAKTUYECKOTIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYXKarolleu cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WJTH MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
(bu3NYECKOro co/iep KaHusl, CIIPaBOYHbIE MaTepHUalIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOLIEHHUS Ha OCHOBE 2—3
HCTOYHUKOB MHPOpMAIMK (PU3UUIECKOTO COJIEpPKaHUs, B TOM YHCIEe MyOJUYHO AeNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALIEN;

IPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirtbh 005S3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMH, CIEAUTD 3a BBIIIOJIHEHNUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HCIIOJIL30BATh MOHATHA: MAaCCa U PasMCpbl MOJICKYJI, TCIIJIOBOC ABUKCHHUC aTOMOB U
MOJICKYJI, arpCraTHbIC COCTOSIHHSA BCUICCTBA, KPUCTATINIMUYCCKHUC U aMop(l)HBIe TCIAa,
HACBILICHHBIA ¥ HEHACBIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSIS
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, SJIEKTPHUIECKOE
IoJie, MpOBOAHUKHU U JUIJICKTPUKH, MOCTOSIHHBIN BHCKTpI/I‘-IGCKI/Iﬁ TOK, MAarauTHOC I10JIC,
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pa3invyaTthb ABJICHHUA (TGHHOBOC pacliMpCHUC M CKATUC, TCIUIONCpCaadad, TCIIJIOBOC
paBHOBECHE, CMadyMBaHUE, KANWUIPHbIC SBJIECHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJIEHHE,  KpUCTaum3anus  (OTBEpAeBaHME),  KUIEHUE,  TeIUlonepenada
(TeTIONPOBOIHOCTh, KOHBEKIIMS, WU3JIYYCHHUE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEHCTBUE
MarHuTOB, AEUCTBUE MAarHUTHOI'O IOJI1 Ha NMPOBOAHMUK C TOKOM, 3JIEKTPOMArHUTHAs
MHAYKLIMS) 10 OINMCAaHUI0O HUX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM YHCIIC (bH3quCKI/Ie ABJICHUSA B IMPUPOJAC: IMMOBCPXHOCTHOC HATAKCHUC U
KallWUISIpHBIE SBJICHUS B NPUPOZE, KPUCTAUIBI B mIpupone, usinydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
SJICKTPHUYCCKUC ABJICHUA B aTMOC(l)epe, SJICKTPHUYCCTBO KHMBBIX OPraHu3MOB, MAarHuTHOC
noste 3emun, Jpeiid MoJIF0COB, POJIb MATHUTHOTO MOJIS YIS XKU3HU Ha 3eMile, MOJISIPHOE
CUSIHME, TP 3TOM IE€PEBOAMTH IPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIJICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHbIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YyJelbHas
TEIIOEMKOCTh ~ BEILIECTBA, yJelNbHAas TEIUIOTAa IUIABJICHUS, YAENbHAs TEIUIOTa
napooOpa3oBaHMs, yAEIbHAS TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTh BO3JyXa, JIEKTPUUYECKHUN
3apsijl, CUia TOKA, HJIEKTPUUYECKOe HAaPsKeHNEe, CONPOTUBIICHUE TPOBOIHUKA, YEIBbHOE
COIIPOTHBIICHUE BEIIECTBA, pa00Ta M MOLTHOCTH DJEKTPUIECKOTO TOKA), TIPH OMMMCAHUN
IMMPpaBUJIbHO TPAKTOBAThb (1)I/I?,I/ILICCKI/II\/’I CMBICJI UCIIOJIB3YCMBIX BCJIIMYHUH, 0003HauYEeHNsT U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbL, CBS3BIBAIONIUE JIAHHYIO
(GU3NUECKy0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpadUKH H3yUYEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIC ITOJIOKCHUSA MOJ'IGKy.]'ISIpHO--KI/IHGTH‘ICCKOﬁ TECOpHUU CTPOCHUA BEIICCTBA,
MPUHIAI CYTIEPIIO3UIINH TI0JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsija,
3akoH OMa /17151 ydacTka 1emnu, 3akoH J[xoymns—JIeHna, 3aKkoH cCOXpaHeHUs SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBIBATh €r0 MaTeMaTHYeCKOe
BBIpAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl W CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CI/ITyaI_[I/II\/'I MMPAKTUKO-OPUECHTUPOBAHHOT'O XapakTepa: BBISIBJIATD
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JeHCTBHA, HUCHOIB3YSd 3aKOHBI U (POPMYIIBL,
CBA3BIBAIOIIINEC (1)H3H‘-IGCKI/IG BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBU: 3a/1a4M 3all1MChIBATH
KpaTKoe YCIIOBHE, BBIABIATh HENOCTATOK JaHHBIX AJs PELICHMs 3a7ayd, BbIOMpPATh
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE JUIs €€ pEeIIeHUs], TPOBOJUTH PAacu&Thl U CPAaBHUBATD
MOJIY4YCHHOC 3HAUCHUC (1)PI3PI‘I€CKOI>'I BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,
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pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH PU3NIECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBLACIATH MPOBEPSEMOE MPEAINOIOKEHHE,
OIICHUBATH MPABUILHOCTh MOPSJIKA MPOBEICHUS UCCIIEA0OBAHMS, 1€TIaTh BHIBOIBL;
MIPOBOAMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HATPEBAHMS MIPU U3JYYCHHUH OT 1IBETa
u3yyarouie (Morjaomaroieil) MOBEpXHOCTH, CKOPOCTh HCHApeHHus BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W TIUIOMIAAM €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3alisi MAarHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB, AEMCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHUTa, CBONCTBA DJIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSEMbIe MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEMIOKEHHOTO OOOpYJIOBaHHUsA, OMHUCHIBATH XOJ OIbITA |
(GbopMyITUPOBaTh BHIBOJIBI;

BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBLHON BIAXKHOCTH BO3yXa,
CUJIBl TOKA, HAIPSDHKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYeCKUX BENWYHH, CPAaBHHUBATh pPE3YJbTAaThl H3MEPEHUN C Yy4ETOM 3aJaHHOMI
a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH MCCIIEOBAHHE 3aBUCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUSI U YIEIbHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOJTHUKE,
HCCJIEIOBAHKUE TIOCIIE0BATEIbHOTO W MapajuIeNbHOTO COCIUHEHHI MPOBOIHUKOB):
IUTAHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys
MIPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJIC
Ta0nuIl ¥ rpadMKoB, JIeTaTh BHIBOJIBI IO pe3yIbTaTaM UCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PU3MYECKUX BEIMYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh OKCIEPHUMEHTAJbHYI0 YCTAaHOBKY, CJEIys
MIPEIOKEHHON MHCTPYKIIUU, U BEIYUCIIATH 3HAUCHUE BETMUYUHBL;

coONrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opy0BaHUEM;

XapaKTepu30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WUX OMHUCAHHSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETP, BOJIBTMETP, CUYETUMK DIICKTPHUICCKOM
DHEPrUH, JIIEKTPOOCBETUTENbHbIE TPUOOPHI, HArpeBaTEIbHBIE DIEKTPONPHUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEIOXPAHUTENH, SIEKTPOMArHUT, JJIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), HWCIONB3ys 3HAHWS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTATEb BHYTPEHHErO CrOpaHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JEKTPUUYECKUX IIeTell C MOCIeI0BATENbHBIM U MapajlyIeIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AIEKTPUUYECKUX LIETICH;
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NPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COONIOAECHHS HOPM 3KOJOTMYECKOrO TIOBEACHUS B
OKpYKarollleu cpee;

OCYILECTBIISATH MOUCK HHPOpMaLnH pusmueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M MYyTEM CpPaBHEHUS JIONOJHUTENIBHBIX HCTOYHHUKOB BBIICIATH
UH(POPMALINIO, KOTOpas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPH BBIIOJIHEHUHU y4EOHBIX 3aJJaHUH Hay4yHO--TIIONYJISIPHYIO JIUTEPATYPy
(U3M4ECKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMAUM W3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKHE YCTHBIE COOOMICHHS, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3MYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyoJIMYHO  NPEACTaBIATh  pe3yiabTaThl MPOEKTHOM MM  HMCCIEeI0BATENbCKOM
JeSITeIbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHSTHHHBIA ammapat
Kypca (pHU3MKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

OpY BBIOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacnpenenartb 00s43aHHOCTH B IPYIIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CJIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENbHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K kxonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHNA:

HUCIIOJIB30BAaTh IIOHATHSA: CHCTEMA OTCLIéTa, MaTcpualibHad TOYKa, TPACKTOPUA,
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTHdeckas),
TpeHHE, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W  BOJIHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
TAIbHO30PKOCTh, CHEKTPHl HCIyCKaHWS W TOTJIOIIeHus, anb(da-, Oera- W ramma-
H3TYy4YCHUSA, U30TOIIbI, AACpHAsA DHCPIrCTHUKA,

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHIE, CBOOOTHOE MTaJICHHE TN, PABHOMEPHOE
JOBHUXXCHHUC 110 OKPY>KHOCTH, BSaHMOJIeﬁCTBHe TECII, PECAKTUBHOC JBHKXCHUC,
Kose0aTeNbHOe NIBIDKEHHE (3aTyXamlllue W BBIHYXKIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEWHOE pPACIpPOCTPaHEHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETa, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHHE
0eoro cBeTra B CIEKTP M CJIOXCEHHE CIEKTPAIbHBIX I[BETOB, IHCIICPCUS CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3IYICHHUS ) IO
OMMHMCAHUIO UX XaPAKTCPHBIX CBOIICTB U Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC
(bu3HYeCcKOoe SBICHHUCE;

pacrio3HaBaTh NMPOSABICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOJE: MPUIMBHI U OTJIHBHI, JABIKCHHE IJIAHET
CoJTHEYHOW CHCTEMBI, PEAKTHBHOE JIBUKCHHUE JKUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
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KUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHYECKHME BOJHBIL, ILYHaAMH, 3XO0, I[BE€Ta Tel,
ONTUYECKUE  SBJIEHUS B  IpUPOAE, OHOJOTrMYecKoe  JEHCTBUE  BUAUMOIO,
yIBTPapUOIETOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE paIMOaKTUBHBIX M3IYYEHUN Ha OpraHU3M 4eloBeKa), MPU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 337ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWMCTBA (IPU3HAKU)
(bu3nUeCKUX SBICHUIA;

OIMCHIBATh U3YYECHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHsE U MTHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOPEHHE, MEPEMEILIECHUE, MyTh, YIJIOBas CKOPOCThb, CHJIA TPEHUs, CUJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMsI, BEC TeJla, UMILYJIbC Teja, UMIIYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, NOTEHLIMAJIbHAS HEPIUs Teja, MOJHATOIO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPIHUs CKATOM MPYKUHbI, KHHETUYECKas
SHEPrus, MOJTHAsE MeXaHUUeCKas YHEPrHs, ePHO]] U YaCTOTa KoJIeOaHH, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeJb MPEIIOMIIEHUS CPEJIb),
IpY ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIHYHH,
0003HaYeHHS] ¥ €AMHULIBI (PU3UUECKUX BEIMYUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJIMUYUHAMU, CTPOUTH IPpapUKH N3Y4EeHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NYECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3Yys 3aKOH
COXpaHEHMsI DHEPIHH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3ULMH CHII,
INPUHLINII OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaKEHHs M IIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsOBOrO U
MacCcOBOTO YUCEJI TP SJIEPHBIX PEaKIHSIX, IPU STOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO--
CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB ¢ OMOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (HU3UYECKUX SABICHMH, (PUIUUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pelaTe pacuéTHbIE 3aJa4M (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBalOIIUE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaJIM3a
YCIIOBUSL 3a/ladydl 3alllChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WIIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (QOPMYJbl, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH PACUETBl W  OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(bu3nUecKoil BETMUNHBL;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINHUCAHUE HCCIENOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAIIONIOKEHHE,
OLICHMBATh MPaBWJIBHOCTh TMOpSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOAEHUN U OIIBITOB;

MPOBOAMTH OMBITHI MO HAONIONEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MagTHUKA OT MAacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHUMOCTb OT aMILTUTY/bl MaJIbIX KOJIEOaHUM, MPSIMOIMHEHHOE pacpOCTpaHEHNE
CBETa, pa3ioKeHHe OEIoro CBeTa B CIEKTP, U3yUeHUE CBONCTB H300pakeHUs B IIIOCKOM
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3epKaJie U CBOMCTB H300pakKeHHsS TpeIMeTa B COOMpArOIIeil JIMH3e, HaOJI0/IeHHE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSATEIbHO COOMpATh
YCTAaHOBKY M3 HW30BITOYHOrO Habopa 00OpynOBaHMS, OMUCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTHh MPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaUYCHHE H3MepsieMOoil BeaM4MHBI ((DOKYCHOE pPACCTOSHHE COOMparouied JIMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTEIHLHOTO MPUO0Pa);

IIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAaHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 Ha4aIIbHOM CKOPOCTH, IMeproia KoJeOaHnii MaTeMaTHIeCKOT0 MAsITHAKA OT JITUHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETa OT YIJia MaJieHus U Yria MpeloMJICHHUS OT
yria majJieHus1): TUIaHUPOBATh HCCIEIOBAaHUE, CAMOCTOATEIBHO COOUpaTh YCTaHOBKY,
(UKCUPOBATh pPE3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUJC
TaOIHI U TPaUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM HCCIIeIOBAHHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (HU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOIHOTO ITaJCHHS,
KECTKOCTh MPYKUHBI, KOAPOUIMEHT TPEHUS CKOJBXKEHHUS, MEXaHW4Yeckas pabora u
MOIIIHOCTb, YACTOTA U MEPHOJ] KOIeOaHUI MAaTEMAaTUYECKOTO U IPY>KMHHOT'O MasTHUKOB,
onTHYecKas Ccwia coOuparoled JMH3bl, pPaJUOaKTUBHBIM (OH): MIAHUPOBATh
U3MEpeHusi, coOMpaTh HKCHEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUS,
clleys MpeI0KEHHOM MHCTPYKIIUH, BEIYUCIIATH 3HaUCHNE BEJTMUUHBI U aHAIU3HPOBATh
NOJy4EeHHBIE PE3YIbTaThl C YUETOM 33JJaHHOM MMOTPEUIHOCTH U3MEPEHNUH;

coOuoaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHuEM;

pa3inyaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (U3NYECKUX MOJIeNel: MaTepuanbHas
TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHK CBETA, JIy4, TOHKAas JIMH3A,
TUTaHETapHAast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIApa;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIE: CITUJIOMETP, JATYHKH ITOJIOKEHUS,
paccTOsHUS M YCKOPEHMS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TIPOIECCOB MPH PEHICHUH y4eOHO--
NPaKTUYECKUX 3aJad, ONTHYECKUE CXEMBI JUISl TOCTPOCHHS M300paKCHUH B IIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJIEHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKpYKaloIlleil cpese;

OCYIIECTBIISAITh TMOUCK uHGopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOUCKOBBIM 3alpoc, HAXOMUTh IYTH OIpE/eICHUs
JIOCTOBEPHOCTH TIOJTY4YE€HHOW WH(GOpMAIMM Ha OCHOBE HWMEIOMIMXCS 3HAHUA U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;
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UCTIOJIb30BaTh MIPU BBHIIOJIHEHUH YYEOHBIX 3aJJaHUN HayYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3M4ecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(OPMAINH 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJACPIKaHUsS, NYOJIMYHO MPEICTaBIsATh
pe3yJIbTaThl MPOCKTHOW WM HCCIIEI0BATEIIbCKON NEATENBHOCTH, IIPA 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM IMOHATUHHBINA amnmapar M3ydyaemoro pasjena (U3MKH U
COINpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTaluel ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM
Konrtpoabubie IIpakrnueckne  (uuppoBbie)
n/n NMPOrpamMmbl Bcero
padoThbI padoThsI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnuoreka [IOK
11 o - 2 0 0
FISHIEE * HAYIa O TpHpoAe https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHTHCCIIE B 0 https://m.edsoo0.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 0 1 bubnroreia LIOK
' i A https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
bu6nmorexa LIOK
2.1 1 0 0
CTpoetiiie BelliecTsa https://m.edsoo.ru/7f416194
99 JIB>KeHue U B3aUMOICCTBUE YaCTHUII 5 0 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK
2.3 A 2 0 0
rperaTHbIE COCTOSHUSA BEILIECTBA httos://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
3.1 M 3 0 0
CRATITICCROC ABIDREHHC https://m.edsoo.ru/7f416194
b K
3.2 Wnepuusi, Macca, MIOTHOCTb 4 0 1 Homorexa LO

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunorexa LIOK

33 (-una. Bunkt cin 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. Ilepenaya naBineHus: TBEpAbBIMU 3 0 bubmmoreka [JOK
' TeJIAMH, KMIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bub6nmoreka [IOK
4.2 JlapieHHe KAKOCTH > 0 https://m.edso00.ru/7f416194
bubnunoreka LIOK
43 ATvocheproe rapieHHe 0 0 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 3 bubmmoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTB. JHEprus
bu6nmorexa LIOK
>1 PaboTa 1 mowHoCTS 3 1 https://m.edso00.ru/7f416194
bu6nmorexa LIOK
52 Hpoctsie Mexati3MbI > L https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4 1
53 CAITCCRAL FHEpTHA https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[MPOT'PAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuorexa [JOK
1.1 C i 7
TPOCHHE H GROFICTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
buo6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpijll()nféeliia;i.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
2.4 DEKTpOMarHuTHAs UHIYKIHS 4 bubmmorexa LOK
' P b https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHoe Bpemst 3
BIHIEE KOJIMYECTBO HACOB I1
OBII] OJ1 CTBO HACOBIIO 68 3 145

[TPOI'PAMME
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CATITCCIIE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nes 3. DjiekTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHUTHOE MOJE U bubnmnoreka [JOK
3.1 6 2
AIIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
bu6 OK
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 morotexa I

https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4. P 2
3 A3OACHHE HENOTO CBETa B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazgea S. KBaHnToBbI€ sIBJICHUS
bu6mmoreka [IOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
5.2 Crpoenue aToMHOro siapa 6 1 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
>3 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

JlaTa
U3y4eHus:

®usnka — Hayka 0 IpUPOJE.
SIBneHns npupoabl

dusznueckue sBICHUS

®uznyeckue BEINYMHBI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATyphl MPU TOMOIIU
KUJKOCTHOTO TEPMOMETpaA U
JaT4YMKa TeMIeparypol”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanmne GU3NYeCcKuX SBICHUH C
MOMOIIBIO MOJZIETIEN

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: AAJBHOCTH MOJETA
HIapHKa, MyIIeHHOTO
TOPU30HTAJIBHO, TEM OOJIbIIE, YeEM
6osble BHICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILLECTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

bubnunoreka LIOK
https://m.edsoo.ru/ff09fe0a

JIBMKEeHHE YacTHIl BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OIbITHI 110

9 HaAOJIFOJEHUIO TEILIIOBOIO
PaCIIMPEHHUSI Ta30BY
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHMi Boabl. O000IIIEHNE 11O bub6numoreka [IOK
pazneny «I[lepBoHayanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
MexaHn4ecKoe JBHKCHUE.
12 PaBHOMepHOE I/III[-IepaBHOMepHOC bubmroreia LIOK
https://m.edsoo.ru/ff0a05c6
JIBUDKCHUE
13 Cxopoctb. EquHuier ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nnytu 1 BpeMeHU IBUKECHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa bubmuoteka [IOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
IInotHocTh BemecTBa. Pacuer
16 MacChl U 061,611\1/1121 TeJa 1Mo ero bubamorexa LOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenue MIOTHOCTH
TBEPIOTO TETA»
18 Pemienne 3amad mo teme bubnunotexa LIOK
"TroTHOCTH BerecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUuCTHKA
19 B3auMoaercTBua Tei. Cuia

ynpyroctu. 3akoH ['yka

32



https://m.edsoo.ru/ff0a0378
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

JlaboparopHas pabota «3ydenue
3aBUCHUMOCTH PACTSDKCHHUS

20
(meopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenwme Tarorenus. Cuiia
TSDKECTH
C e 5 e
22 wacooli tena. Bec res. Penerne Bnmorers 0K
S ' \ https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuia TsoKecTH
C
2 manera. Ousece BrGmmorexa LIOK
) https://m.edso0.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
24 N3mepenne cun. JluHamomer bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 B .H
ee Tera. HEBecoMocth https://m.edsoo.ru/ff0al778
C
26 H;.II'(I) )I;Z?Iile{s;zxni)ﬂg : HOM MPSAMOMH bubmmorexa LIOK
paBI® 8 P ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 Pemenue 3agau mo reme
"PaBHonelicTByromas cui"
Cwiia Tpenus u e€ Buabl. TpeHue B bubmuoreka [IOK
28
NPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBHCHMOCTH CHJIBI TPCHHUS BuGmorexa [IOK
29 CKOJIBKEHUS OT CHJIBI JaBJICHUS U

XapakTepa COMpHUKaCAIOUINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8
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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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Pemenue 3anau o remam: «Bec
31 Tenay, «['papudeckoe Bbu6muotexa [JOK
u3o0pakeHue cuin», «CHITbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAs CUID)
KoHTposbHas paboTa mo Temam:
«MexaHHYeCKOoe JBHKCHUCY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«['padmueckoe n3odpaxeHue
crny, «CUIIb»
33 Jasnenue. CriocoObl yMEHbIIICHUS bubmuoreka [{OK
Y YBEIIMUCHHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE T'a3a. 3aBHCUMOCTb
34 L[I[aBneHI/m rasa or ooréma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhI
Ilepenaua maBieHus TBEPABIMU
35 Tenl;\fn )KIiIHKOCTHMH U f“);.IBaMI/I. bubmorexa HHOK
’ https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHUE B KUJIKOCTH U Ta3e,
36 fI)ISBaHHOG neﬁ():lTBHeM CHIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenne 3agad mo Teme
37 «JlaBrienue 12[ JKUJKOCTHU U Tase. bubnmorexa LOK
https://m.edsoo.ru/ff0a2826
3akon [lackaimsy
bubnunorexa LIOK
38 CooOmraromnuecs cocybl

https://m.edsoo.ru/ff0a2970
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bubnunoreka LIOK

39 r i
VAAPABIIIHCCITI Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
JKUJIKOCTHBIN Hacoc
41 Atmocdepa 3emitn ¥ MPUYUHBI €€ bubmuorexa [IOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. Atmocheproe Bbu6muotexa [JOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHOro Bu6mmoteka [JOK
napnenus. OnsiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3
1| saasaor susor e gposen bimorera LLOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapometp-anepousa. Atmocdepnoe bubmmoreka [JOK
45
JIABIICHHE HA PA3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
g | Dy
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
«OmnpeneneHne BhITAIKABAOIICH bubnnorexa [JOK
48 . .
CHWJIBI, IEHCTBYIOIIEH Ha Telo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme BuGmorexa OK
49 «MccnenoBanue 3aBUCUMOCTH

BE€Ca T€Jjia B BOJAC OT 00BEMa

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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MOTPYKEHHOM B KUJKOCTb YaCTH
TeJa»

50

51

52

53

IInaBanue Ten

JlaGopaTtopHnas pabota
"KoncTpyupoBanue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJAKU U
onpezaeneHue eé
rpy30MoabEMHOCTH"

Pemenne 3amad mo Temam:
«llnaBanue cynos.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TeN,
JKUJKOCTEN U Ta30B»

bubnunoreka LIOK

https://m.edsoo.ru/ff0a3a96

bubnuoreka [IOK

https://m.edsoo.ru/ff0a3654

54

Mexanunueckas pabota

bubmmoteka IIOK

https://m.edsoo.ru/ff0a3f82

55

56

57

MomnaocTs. EAUHUIEI MOIITHOCTH

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
MoaBEME IO JecTHUIE"

IIpocteie Mexanu3msl. Poiyar.
PaBHOBecue cuit Ha ppruare

bubmmoreka IIOK

https://m.edsoo.ru/ff0a3f82

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota

0.5

but6mmorekxa [IOK

https://m.edsoo.ru/ff0a478e
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«HccnenoBanue ycioBHi
paBHOBECHSI phIUara

59

60

61

Pemenue 3amau 1o reme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

KoaddumuenT nonesnoro
NEICTBUS MEXaHU3Ma.
JlaGopaTopHnas pabota
«M3mepenne KIIJI HaknoHHOM
TUIOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas SHeprusi.
Kunerndeckas v NOTEHIMAIbHAS
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCcrepUMEHTAILHOE
ompeiesieHue U3MEHEHUS
KMHETUYECKON U MOTEHIHAIbHOMN
SHEPTUHU MPHU CKATHIBAHUH TEJIa IO
HaKJIOHHOM TI0CKOCTH"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

KonrponbHas padora no reme
«PaboTa 1 MOIIHOCTb. DHEPIUS»

PesepBHblit ypok. Pabora c

TEKCTaAMU I10 TEME
"MexaHudeckoe ABrKeHue"

bubnunotexa LIOK
https://m.edsoo.ru/ff0adee6
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PesepBHblii ypok. Pabora c

67 TEKCTaMH 110 TeMe "JlaBiieHue 1 bubamorexa LIOK
< . Y https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEI, )KUJIKOCTEH 1 ra30B
PesepHblit ypok. Pabora ¢
68 TekcTaMu 1o Teme "Pabora. 1
MoruHocTb. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME

38


https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)Ig[()l;l;z?;feﬂbnme
padoTshI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnnorexa [JOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aToOMOB U MOJIEKYIT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHM BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]
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9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a7088
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[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P e https://m.eds00.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa OK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa OK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHHU B TCIJIOBBIX ITPOLECCAX
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 OnekTpusanus tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DJIIEKTPUUYECKHI TOK B METaJlIaX, bubmmoreka [JOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Boastmerp. JIabopaTtopnas pabora 05 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTUBJICHUS IIPOBOJHHUKA OT €T0 1 bubmorexa HOK
p poBo https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u matepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

bubnunorexa LIOK

46 TOKa, U, €ro 4epe3 pe3ucTop, oT
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa JJ1d pa3IuyHOro brbmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThl U MOITHOCTH bubnmorexa IOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHCcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DNeKTpruUECKue 3apsabl.
55 3apsKEeHHBIE Tela U UX buGnuorexa [IOK
P . Ny https://m.edsoo.ru/ffOabea8
B3auMoaehcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TTIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bubnuoreka [{OK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d?
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubmuoreka [JOK
"N3y4yeHue NeiCTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
61 Toka. Mcrionp3oBanue but6mmoreka [IOK

JJEKTPOABUTATENEH B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c
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JlaboparopHas pabota
"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI dNIeKTpoABUTATENIS "

62

Onbitel @apazes. 3akoH
3HCKTpOMaFHHTHOﬁ WHAYKIWHA.
[IpaBuio Jlenna

63

Onektporereparop. CrocoOs
IIOJIyYEHUS IIEKTPUUECKONH
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUuu

64

65

66

[ToaroroBka Kk KOHTPOJIBHOU paboTe

1o TeMe "DIeKTpUIECKHe U
MArHuTHBIE SBJIeHUS"

KonTponbhas pabota no Teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

PezepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "TennoBrle
siBjeHus"

bubnuoreka [{OK
https://m.edsoo.ru/ff0acb14

bubmmoteka IIOK
https://m.edsoo.ru/ff0accse

67

PesepsHblil ypok. Pabora ¢
TekctaMu 1o TeMe "TlocTosHHBIH
JNEKTPUYECKUH TOK"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHslit ypok. Pabora ¢
TeKCcTaMH 110 TeMe "MarauTHeie
sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabnbie  Ipakruieckue fa[:;:ennﬂ :)I;I[?a[:()::;feﬂbﬂme
padoThI padoTshI pecypen

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboaHoe nazgenue Tea. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

https://m.edsoo.ru/ff0ael76
47



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 eHus. Y eHue cBoO 0
TATOTEHIL ¥ CROPERHE CBODOAHOT https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"

Pemenwne 3agau mo teme "Cuna

24 Kec 3ﬂaK0H BCEMHPHOTO bubmorexa LHOK

TSDKECTH U

p https://m.edsoo.ru/ff0af5f8
TATOTCHHS"
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

26 AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHT cusl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 I ?CMC "MeX&HI/I‘{epCKOG BI/II:I(CHI/IC bubmorexa HOK

© . A ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas padora mo teme
30 "MexZHquCng BIDKEHUE bubmorexa HOK
y e ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten"
Nmmynsce Tena. UMITynbC CHITBL.

31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE
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Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHeHHus ummyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0as4
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPruM U padoThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXaHUKe
40 JlaGopaTtopHast pabora «3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHUs] SHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHHUE U €0 bu6nmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHusl.
42 BBIIZ;X(HELHLIC KoJe0aHus. bubmorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MassTHHUKHU
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VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KECTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuorexa [JOK

https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrnpenesieHue 4acToThl U IEPHOo/Ia
KOJICOAHUH MPYKUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK

https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bubmuorexa [JOK

https://m.edsoo.ru/ff0b23ca
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[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

54 1o TeMe "3aKOHbI COXPaHEHHUS. https://m.edsoo.ru/Ffob25f0
Mexannueckue KoneOanus 1 BOIHbI" T '
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.

Mexannueckue KoieOaHus: U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "U3yuenue
. bubnnoreka [JOK

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C httos://m.ed 1 1#0b
OMOLIBI0 MOOMIBHOTO Tenedona" ttps://m.edsoo.ru/ffOb2cbe
Pemenue 3a1au Ha onpeeneHme

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.

bubnnoreka [JOK
61 CkopocTb cBeta. BoHOBEBIE I
. https://m.edsoo.ru/ff0b31d0
CBOIICTBa cBeTa
Hcrounnku cBeta. [IpsimMonuHeitHoe B LIOK
nOIMOTEKA

62 pacmnpocTpaHeHHe cBeTa. 3aTMEHUS

C 1 https://m.edso00.ru/ff0b3658
onuna u JIyHbt
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa. Eub 10K
uOIMoTeKA

63 Pemenue 3a1a4 Ha mpuMeHEHNE

3aKOHa OTpaXCHUA CBETA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrila majeHusl Ha TPaHuIle "BO3yX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenre N300paXKeHMH B IMH3aX httos://m.edsoo.ru/fobAdda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuoteka [JOK
PACCTOSHUA U ONITUYECKOU CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-kondepenmus "JlepexTo

3 3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas padota "OmbITHI 11O
Pa3I0KEHUI0 OETIOr0 CBETA B CIIEKTP

75 Y BOCIIPUATHIO LIBETA MPEIMETOB IIPU bubmmorexa LIOK

https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢GmibTph!"
VYpok-npaktukyM "BonHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTEephepeHms u audpaxms”

77 OmnbiTel Pezepdopaa v mianerapuas bubnnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHne cBera

79 aromoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI

80 Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI bubmorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnmuorexa [JOK

HYKJ'IOHHaSI MOACIb

https://m.edsoo.ru/ff0c18ac
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83 PanunoaktuBHBIE TpEeBpaICHUSI. bubmuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clald
Pemienue 3aja4 1o teme: bubmuorexa [JOK
84 ,
'PaguoakTuBHbBIE IpEBpaIieHU" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana
Ypok-koH(pepeH s
86 "If)azmoalcgnime A3JIyUYEHUS B buGnnorexa LIOK
yACHEL B https://m.eds00.ru/ff0c2126
pUpojie, MEIULIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COX paHeHEﬂ 3aps7I0BOTO U bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3U aTOMHBIX SIED. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie
peakuun"
Peakiiuu cuHTe3a M IeNEHUS sEp. bubnmnorexa [JOK
90 "
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas
91 JHepreruka. Jlencreus
pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
03 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.
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DJIeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [IOK

94 JIab S
| GROPATOPHBIC PabOTBITIO KYPEY https://m.edso0.ru/ff0c245a
BzauMopelicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 bubmorera [JOK
p | f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TertoBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PACyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0600IeHNE. Permenue
97 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa [JOK
p 8 https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycranoBok"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaboparopHsle pabOTHI IO KypC bubmorera [JOK
| paTop p | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAMHU 110 TeMeE "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTropenue, o6o0mmenue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubmnoreka LIOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600mmenue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Ne m\it ABTOpBI, cocTaBuTenn | HasBanue UznarenncTBO
y4eOHOT0 U3JaHUs I'oxbl n3manus
1. A.B. IlepsbimkuH, dusuka.8kimace M.: IIpoceemenne, 2021.
E.M.I'yTHuK.
®dusnka.9 kiace M: [IpocBenienue
2021,
2. B.. Jlykammuk. Coopnuk 3amau o gusuke. 7-9 kiacc. M.: IIpoceemenne, 2013

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/ff0c2c52
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