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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueli mporpaMMbl Bocriutanus U Konuenuuu npenoaasanus yueoHoro npeamera «duzukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JEeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (QU3UMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.
[Tporpamma mo (u3mMKe ycTaHaBIMBAET paclHpelesieHne y4yeOHOro maTepuaia Mo rojaam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C HENbI0 OKa3aHUS METOUYECKON MTOMOIIH YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexabdbps 2019 r. Ne [IK-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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



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

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CISAYIONIUX 3a1aY:

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 TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB DELICHHsS MPOCTEHINNX pAcuETHBIX 3a7ad C HCIOJIb30BaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJaTh MPHUPOJHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
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 podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKON 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
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTENW 00YyJarOIMXCs, CIIUCKa SKCIIEPUMEHTAIbHBIX
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. GU3NUYECKUE SABICHUS: MEXaHUYECKHUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢u3uka m npyrue ecteCTBeHHBIE HayKH H3y4aloT NMpHUpony. EcTecTBeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBieHusA. OmnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

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

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.

AN .

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, UeM OOJIbIIE BHICOTA MTyCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

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 JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. 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.

ok ownE

Jlabopamopnwsie pabomot u onvimol.

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

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

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

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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 Ilackams. [lHeBMaTmyeckue MamvHbl. 3aBUCHUMOCTH JIaBJIICHUS 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.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok wn e



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.

M

exaHuyeckas pabora. MoUIHOCTb.

[TpocThie MexaHU3MBI: pblYar, OJ0K, HAKJIIOHHAs MII0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

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. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
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 MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYEeCKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUS. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEepruu: Terjionepeaaya i COBEpIICHUE

paboTHI.

BI/II[I:I TCILIONCpCAaYn: TCILJIOMIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. 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.
. CpaBHEHHE TETUIOEMKOCTEH 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 O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE

e
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY 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 3apsa10B. B3aumozeiicTBue 3apsKEHHBIX TEN.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

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

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaUICIbHOE 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 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHST AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHne 2IeKTpUYECKOro HaIPSKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs TIOJIFOCOB MArHUTA.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBME 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 onvimel.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUITMHBI, TJIOMIAIU TTOTIEPEYHOT0 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. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTYIIIKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJICHUs MHIYKIIMOHHOTO TOKA.
9 KJIACC

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.



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.
PeakTrBHOE BUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
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 nmnysbca Ipyu 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 CKOJBKEHHUS OpycKa WM JIBUKECHHUS IapHKa 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.



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.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4acTOThI U MEPHOJA KOJICOaHUI MPYKMHHOTO MasiTHUKA.
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 Tpy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 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.



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.
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[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 3aBUCMOCTH YTJia MPEJIOMJICHUSI CBETOBOT'O Jiyda OT YIJia MajcHUs 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.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO spa.
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[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.



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:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

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

OOBSCHATH HAay4YHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIrpuMep, MPaKTHYECKOTO MUCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

) mposiBJICHHE WHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUUCKOHN (hu3nyeckoit
HayKW;

(] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(PH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYSCKUM MTPUMECHEHUEM JOCTHKCHUH (PU3UKH;

[] ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHME ICHHOCTH (DU3MYEeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH;
5) popMupoBanus KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

(] 0co3HaHME IIEHHOCTH 0€30MacHOr0 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[J copMUPOBaHHOCTH HaBbIKa pepriekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO JKe
MpaBa y APyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[J aKTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM
OpraHM3alliy, TOPOAa, Kpasi) TEXHOJIOTUYECKOU 1 COITMAIbHOM HAMIPAaBIEHHOCTH, TPEOYIOIINX
B TOM YHUCJIC U (U3HUECKUX 3HAHMWIA,

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

(] opueHTalMs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUW JUIsl pelIeHUs 3adad B 00JacTH
OKpY’KaroIen cpe/Ibl, TUNITAHUPOBAHHSI TOCTYITKOB U OIEHKH UX BO3MOXKHBIX MTOCIEACTBHM TS
OKpY>KaloIllel Cpepl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U ITyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

[J moTpeOHOCTh BO B3aUMOJCHCTBHU TIPH BBIMOJTHEHUU MCCICIOBAHUM W IPOCKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

(] MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

[] moTrpeOHOCTh B (POPMHUPOBAHWUM HOBBIX 3HAHHMM, B TOM 4YHCIEe (POPMYyIUpOBaATH HJCH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

o [] CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U NIPUPOJLI, O6H.[CCTBa 1 3KOHOMHKU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIE YUeOHBIE ICHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKN, OCHOBAHUS I 0000IICHUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU H3YUYCHUH (1)I/ISI/I‘I€CKI/IX SIBICHUN ©
IPOIIECCOB, JIeNaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HWHJYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol Gpusnueckoit 3aaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3UUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBICHUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIEe pa3BUTHE (DU3UISCKUX MPOIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUIoKeHHON yueOHo! (hr3nyeckoi 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMHM, JUarpaMMami, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJi¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JAa0OPATOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABIATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (M3MYECKOrO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTYIKEHUIO: PACIPEICNISATh POJIH, 00CYXIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIA/Ia B OOIIHIA TIPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
bu3nUecKkrux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH PUYMHBI TOCTUKEHUS (HEAOCTHKEHUS) pe3yJIbTaTOB JIEATEIIbHOCTH, J]aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIEHHH (QU3MYECKUX 3ajJad WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONIb30BAaTh TOHATHS: (U3MYECKHE W XUMHUYECKUE SIBICHHSA, HaOIIOAEHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, naedopmanus (ympyras, IMJIacTHYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BpAIICHUS, llepeiada JaBIeHUs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, aTrMoc(epHOE [aBlICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXaHWUYCCKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (PU3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro MaBJICHUS Ha >KUBOW OpPraHW3M, IUIaBaHHE PBHIO,
pbhlYaryd B TeJie YeIoBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIb3YA q)HSI/I‘{CCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOS(b(i)I/IHI/IeHT ITOJIE3HOT'O HeﬁCTBHﬂ MEXaHHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JpYTMMH BEJIMYMHAMM, CTPOUTH TIpaUKU H3YUYEHHBIX 3aBHUCUMOCTEH (U3NYECKUX
BEJIMYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/Ie SABJICHUS U ITPOLECCHI, UCITIOJIb3Ys ITpaBuiia
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBeCHs pblyara (O0Ka), «30JI0TO€ TMPaBUIO» MEXAaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUE,

OOBICHSATH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOICTBa TECJI, B TOM YUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I MMPAKTUKO-OPUECHTHUPOBAHHOT'O XapakTepa: BBISIBJIATDH IMPUYUHHO-
-CJIeJICTBEHHbIE CBS3M, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PM3MUCCKHE BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 33/1a4H 3aITUCHIBATH
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLICHUBATh PEATUCTUYHOCTD MOTYYCHHOH (PU3MUECKON BETUYMHBI;



pacrio3HaBarthb MpoOJIeMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJATh BBIBOJIBI 110 €70 PE3Y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITNOJIHATh IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOM (M3MYECKOH BEIMUYUHBI OT APYroH ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUs MPYXKHUHbI, BbITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0XKEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMINBI JEHCTBUS TpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM YHCIE: TMOAMIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HMH(pOpMauuu B VHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUi HayuyHO--IIONYJISIPHYIO JIUTEPATyPy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC U YCTHbIE COOOLIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
0JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN ANIEKTPUIECKUN TOK, MArHUTHOE T0JIC;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINUCAaHUID MX XapaKTEpHBIX CBONCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUIA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIpHBIC SIBIICHUS B TIPUPOJE, KPUCTALUIBI B mpupojne, u3inydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ mo0CcoB, poJib MATHUTHOTO TOJIS [T )KU3HU Ha 3emiie, OJIIpHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEILIOTHI, yAENIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsii, CHJIa TOKA, AIEKTPUUECKOE HAIIPSKEHUE, COMPOTUBIICHUE TPOBOHUKA, YIETbHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAVHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OpPMYJbl, CBS3BIBAIOIINE JaHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHMYMHAMHU, CTPOUTH TpadUKH HM3yYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE
CUTyaluin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
OTopoii Ha 1-2 M3y4EHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBArOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE JIs €€ pelIeHHs], TIPOBOAUTH PACUETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTh TPH TOMOIIHN (PU3NYECKUX METOIOB,
UCIIOJIb3YSl OINKCAHUE MCCIIEJOBAHUS, BBLACIATh IPOBEPSEMOE IPEANOIOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwUIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS M HATPEBAHMS MIPU U3IYYEHHUH OT LIBETA
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMymupoBaTh TNpPOBEPsSEMbIE TPEANONIOKEHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOrO0 000pylOBaHMs, ONHUCBIBATH XOJ OIBITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJIHUK, OT HAMPSXKEHUSI HA TPOBOHUKE,
HCCJIEIOBAHKUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOIHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIeIys
MPEJIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3YNbTATHI MOTYYCHHON 3aBUCHMOCTH B BHUJIC
TaOJIUIl ¥ TpauKOB, IeTaTh BHIBOJBI IO PE3yIbTaTaM UCCIICIOBAHUS;



MIPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
MJIaHUPOBAaTh M3MEPEHUs, COOUpaTh HSKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEAys
MPEAI0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUYUHBL;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha HUX omHcaHus (B TOM YHUCIE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOHHA, aMIIepMETpP, BOJBTMETP, CUETUYHUK DIIEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUTaTEIb
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOXoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC NPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATEIh BHYTPEHHErO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI IJIEKTPUYECKUX IIETEH C MOCIeI0BATEIbHBIM U MapaJICIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIUIO O TMpHUMEpax) MPAKTHIESCKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOJACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlei cpese;

OCYIIECTBIISATh MOUCK HHPOpMaIK (PU3NUECKOro coepxkaHus B IHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUN M MYTEM CPaBHEHUS JOTOJHUTEIBHBIX MCTOYHHUKOB BBIIETSATH
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;
WCIIOJIH30BaTh MPHU BBITIOJTHEHNUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
bu3MYECKOT0 co/Iep KaHUs, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOUN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIE MMUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHHs, 00001mas
nH(pOpMAII0 U3 HECKOJbKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
JeATETbHOCTH, TP 3TOM T'PaMOTHO HMCIIOJIb30BaTh U3YYECHHBIM MOHSATHIHBIA ammapar
Kypca (pU3HKH, COMPOBOXKAATH BRICTYIJICHUE TIPE3EHTAIINEH;

IOpU BBIMOJHEHUH YYeOHBIX MTPOEKTOB M HCCIEAOBaHUN (U3MUECKUX MPOIIECCOB
pactpenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C IMOCTaBJICHHBIMH 3aJa4aMH,
CICIUTHh 3a BBITOJIHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBI BKJIaJA B  JEATENBHOCTh  TPYIIBI,  BHICTpAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonmy oOyueHust B 9 Kjacce mpeIMeTHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHsI M IOTJIOIICHUs, anbga-, Oera- U Tamma-
U3JIy4€HUs1, U30TOIIbI, iZiepHasi SHEPreTUKaA;

pa3iauuaTrh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
KojieOaTeIbHOE JBMKEHHUE (3aTyXarolle M BBIHYXJIEHHbIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOIO CIIEKTPa U3IIY4YEHHUS ) 110
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JJTaHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JeicTBUE  BUAMMOIO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JefCTBUE paiiOaKTUBHBIX M3IYy4EHUH Ha OpraHU3M 4eJOoBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 33aJady B Yy4eOHYIO, BBIJICNIATh CYLECTBEHHBIE CBOICTBa (IIPU3HAKM)
(bu3nUeCcKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHUE, MepeMEIIeHue, MyTh, YIJIoBas CKOPOCTb, CHJa TPEHUs, CHUJIa YHPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPT U CKAaTOW NMPYKUHBI, KWHETHUECKAs
SHEprus, MOoJHasi MeXaHUUecKas SHeprus, Mepro]l U YacToTa KoJieOaHH, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTeNIb MPEIOMIIEHUS CPEMb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI MCIIOJIB3YEMbIX BEITUYHMH,
0003HaueHHs M eMHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH FpaUKK U3y4EeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsI SHEPrHH, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI CYNEPHO3ULMN CHUII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOT0 YUCEJI TP SIEPHBIX PEAKIMSIX, IPU ITOM JJaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIMChIBaTh €0 MAaTEMaTHYECKOE BBIPA)KEHUE;

OOBSCHATh (hU3MUECKHE MPOLECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB € OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

peliaTth pacyéTHbIC 3a1a4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBalONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrio3HaBaThb MpoOIEMbl, KOTOPBIE MOKHO PEIINTh ITPU MOMOIIH (PU3MUECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U ONBITOB;

MPOBOAMTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3UUECKHX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojsebaHui MPy>KUHHOTO MAsITHUKA OT MAcChl Ipy3a U *KECTKOCTHU MPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUN, MPSIMOJIMHEHHOE paclpOCTPAHEHNE
CBETa, pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolleld JuH3e, HaOloJIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUsS): CaMOCTOSITEIIBHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpYyIOBaHHUsS, OMUCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HauUEHUE H3MepsieMOl BeMUYUHBI ((OKYCHOE pacCTOSIHHE COOUparoIie ITUH3BI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEepUTEILHOTO MPUO0Opa);

MPOBOAMTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIh30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IIPU PAaBHOYCKOPSHHOM JIBH)KEHUHT
0e3 HavaIbHON CKOPOCTH, TIEPHO/ia KoJIeOaHUH MaTeMaTHYeCKOTO MAasgTHUKA OT JIJTUHBI
HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
(GUKCUPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJIE
TabJIUI ¥ TpauKOB, IeJaTh BHIBOABI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHS (DU3NYECKUX BEIUYWH (CpPEedHssT CKOPOCTh U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHO/] KOIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYEeCKas CWwia coOuparomie JMH3bl, pPaJUOaKTUBHBIA (OH): MIaHUPOBATh
HU3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH H3MEPEHUS,
cIenysl IPeIOKEHHOW HHCTPYKITHH, BEIYUCIISTh 3HAUCHUE BEJTMUMHBI U aHATTH3UPOBAThH
MOJIYYEHHBIE PE3YIbTAThl C YUETOM 33/IaHHON MOTPEITHOCTA U3MEPEHUI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKHUX MOJENCH: MarepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM HMCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO Spa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM UYHUCIIE: CIIUIOMETP, JATYUKH MOJIO0XKEHUS,



pacCTOSHUS U YCKOPEHHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMAaTUUYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEHICHUH y4yeOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300pa)XKeHU B IJIOCKOM
3epKajie u coouparorei JIMH3e;

IOPUBOAUTH TpUMEPBl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) IPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYXKarollen cpene;

OCYILIECTBIIATh MOMCK HH(OpManuu (¢uzndyeckoro coaepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH IOJIyY€HHOM HH(GOpMaluu Ha OCHOBE WMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh MPH BBINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
(buU3M4ecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIu 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KAHUS, NyOIWYHO MPEICTaBIsATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 buomiorexa LIOK
' e PHPOA https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 hgpi?;;g%;iil (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJ
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa O

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

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEpABIMU 3 Bu6muoteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpy»)EHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>l Pabora 1 MoIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

12



8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUS
bubmuorexa [JOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN AMEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOTPAMME



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
Utoro no pazneny 40
Paznen 2. Mexannyeckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



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

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepipie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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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 QU3NYECKUX SIBICHUH C
MOMOIIBIO MOJZIETIEN

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: AAJTBHOCTH MOJIETA
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



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

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[-IepaBHOMepHOG bubnroreia 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
"TlroTHOCTH BerecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUuCTHKA
19 B3auMoaercTBua Tei. Cuia

ynpyroctu. 3akoH ['yka



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 [[“IBnenue Tsrorenus. Cuia
TSDKECTH
C e 5 e
2 waccoli rens. Bec rea, Penere binorera LIOK
S ' \ https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TsKecTu
C
2 naaeron, dusmacerte biGmnorera LIOK
] https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET
24 N3mepenne cun. JluHamomer bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 B .H
ee Tea. TIeBeeoMocts https://m.edsoo.ru/ff0al1778
C
26 H;.II'(I) )I;Z?Iile{s;zxni)ﬂg , HOM TIPSIMOM bubmoreia LIOK
paBi 8 P ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 Pemenne 3agad mo Teme
"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 CKOJIBXKCHUS OT CHIIBI JaBJICHHS U

XapakTepa COMpHUKaCAIOUINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8



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



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 I'nnpapmirieciuii mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
JKUJIKOCTHBIM HacoC
41 Atmocdepa 3emitn ¥ MPUYUHBI €€ bubmuorexa [IOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. Atmocheproe Bbu6muotexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHOro Bu6mmoteka [JOK
napnenus. OnsiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTb aTMOC(EPHOTO
44 JaBJICHUS OT BLICOTL(})HI:L[ YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mops
Bbapometp-anepousa. Atmocdepnoe bubmmoreka [JOK
45
JIABIICHHE HA PA3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
elCTBHE KUJKOCTH U Ta3a Ha
47 fOFPY)KGHHOCHB HUX TEJNO. Bubmmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «OmnpeneneHne BhITAIKABAOIICH bu6nmorexa LIOK
CHUIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme BuGmorexa OK
49 «ccnegoBanue 3aBUCHMOCTH

BE€Ca T€Jjia B BOJAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

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



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«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



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblii ypok. Pabora c

67 TEKCTaMH 110 TeMe "JlaBiieHue 1 bubauorexa 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



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pazoBare/ibHbIEC
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KMHETUYECKOI bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
5 Macca u pa3mep aToMOB U 1
MOJIEKYIT
Mogenu TBEPIAOIO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KHHETHUYECKOW TeOpHUHU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTbD. 1 bubmuoteka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1

TCIIJIOBOI'O IBHMXKECHUA YaCTHUIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl Bu6mmoteka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buasl Teronepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHYeCcKOE UCIIOIL30BAHUE
11 Tel']I;)J'IOBBIX CBOMCTB BEIIECTB U bubamorexa LOK
https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEJIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neiabpHas bu6nmorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOT0 OajlaHca.

13 TSHJI006MeH 1 TEILIOBOE bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopnas pabora

14 "UccnenoBanue siIBJICHUS bu6mmoteka IIOK
TETI000MEHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Oane)ﬂenzHHe l;zlenLHoﬁ bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmnoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHHS
Jlaboparopnas pabota
19 "Onpg):[eniﬂne I;’HGHLHOﬁ TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa

20 [TapooGpa3zoBanue u bubmuorexa [JOK
KOoHJIeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora
napooOpa3oBaHusI U KOHJICHCAIIUY.

21 3a§I/ICI/Hl:IOCTb TeMl‘[epaTyII[)LI ) bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS
BrnaxxHocTh Bo3myxa.

99 JlaGoparopHnas pabota bubnnorexa [JOK
"OnpezeneHre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3yxa"

93 Pemenue 3aa4 Ha onpeseneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIOBBIX

24 neurateneit. [lapoBas TypOuna.

JIBurareins BHYTPEHHETO CTOPaHHMS
KIIJ] TenioBoro nBUraTens.
25 TerﬂOBHe anra:enH 1 3aIluTa bubmmorexa LOK
5 https://m.edsoo.ru/ff0a7c7c
OKpYKaroIel cpeIbl
3aKOH COXpaHEHHUS U
26 IIPEBPALICHNS] SHEPTUU B

TCIJIOBBIX ITpOLEccax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme "TermoBbie
sBJIeHUS. MI3MeHeHne arperaTubix
COCTOSIHUH BerecTna'"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora o teme
"TemnoBele aBieuud. Msmenenne
arperaTHbIX COCTOSIHUM BemlecTna'

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onekrpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPpU CONTPUKOCHOBEHUM"

B3aumoneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona

bubmuoreka [{OK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpUYECcKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
ANEKTPUYECKUX TOJIEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenu snekrpuueckux
3apsA0B. DIEMEHTApHBIN 3aps.
Crtpoenue atoma

ITpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPHUYECKOTO 3apsizia

Pemenue 3aga4d Ha MIPHUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3apsA10B

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8ef6

bubnunotexa LIOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymiecTBoBaHus. MicTouHUKHM bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIIEKTPUYECKOTO TOJIST Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B METaJLIax, bubnnoreka [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1ernb U e€
COCTaBHBIC YaCTH
Cuia Toka. JlaboparopHas pabora

41 "U3mepenue u peliynHZOBaEHe 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopnas pabora 05 bubmuoteka [IOK
"H3mMepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHUKA.
43 Yz[eJII)LHoe COHpOTI/l:I)BJIeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlaboparopHnast pabota
"3aBUCUMOCTD IEKTPUYECKOTO
44 COIPOTUBIICHUS TIPOBOIHUKA OT 1 bubmmoreka [JOK

€ro JUIMHBI, TUIOIIA N
MIOTNIEPEYHOI0 CEYEHUS U
MaTtepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma mis bubmmorexa LIOK
P ' 8 https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UAYILETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"
[TocnenoBarenbHOE U
47 napajuieIbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIOKEHHS HAIIPSKEHUI bubmmoreka [JOK
48
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUJjIa JJI CHJIBI TOKA IIPU bubmmnoreka HOK
49
napasuie;IbHOM COSTUHEHUN https://m.edsoo.ru/ffOaadle
pe3uctopon"
- f:u;er;nce) 32112111 HaaZIpI/IMe;-IeOHI/Ie BuGmorexa [OK
koHa OMa JUIsl pa3TuIHOT!
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
Pa6
51 3JileI(<)TT aniz:iilfooizza 3akoH Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopHas pabota
" PETOPHAL pEbbt bubmuoteka [IOK
52 Onpenenenue paboThl U

MOIITHOCTH 3JICKTPUYICCKOTO TOoKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM

bub6nmoreka [IOK

>3 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHON
abote mo Teme "DIeKTpUUECKUe
54 Eapf[ﬂbl. 3apsoKeHHbBIS Tepﬂa U UX bubmmorexa LIOK
. . https://m.edsoo.ru/ffO0abd2c
B3aumoeiicTBus. [locTosHHbBIN
3JIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.
55 3ap;1>1;13-1HHe Tena I/IpI/Ii bubnroreia LIOK
. . https://m.edsoo.ru/ffO0abea8
B3aumoeiicTBus. [locTosHHbBIN
3JIEKTPUYECKUM TOK"
56 [TocTosiHHBIC MAarHUTBI, X
B3aUMOJICHICTBHE
VYpok-uccnenosanue "M3yuenue bubnnorexa [JOK
S7 . " 1 ]
OJICH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarHuTHoe
58 noJje 3eMIU U ero 3HaUeHUE IS bubmorexa HOK
https://m.edsoo.ru/ffO0acOba
KU3HU Ha 3emMJie
OmnbIT OpcTena. MarHuTHOE 1Moje
59 SHGKTpI/IzeCKI([)FO TOKa MarauTtHoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
60 texHuke. JJaboparopnas pabota 05 bu6muoreka [JOK

"N3yueHne nencTBUSI MAaTHUTHOTO
0JIsl Ha MPOBOAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

64

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOICTBAX U Ha
TpaHcnopte. JlaboparopHast
pabota "KoncrpynpoBanue u
n3ydeHue paboTbl
aieKTpoaBUrarens"

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

DnextporenepaTop. CriocoObl
MOJIYYEHUS AIEKTPUUECKON
SHEPTrUu. DIIEKTPOCTAHLIUHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOM

pabote no Teme "DIeKTpUUYECKHe
U MarduTHBIE SBJIeHUS"

bub6numoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

65

KonTponbhas padbota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

bubmmoreka IIOK
https://m.edsoo.ru/ff0ach14

66

67

PesepBHblit ypok. Pabora ¢
TexcTtaMu o Teme "TenmoBeie
aBlIeHU"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
ANEeKTpUYEeCKuil TOK"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acc5e

bubmuoreka [{OK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepeHslii ypok. Pabora ¢

68 TEKCTaMH 110 Teme "MarauTHele 1
sBJIeHUS"
OBULIEE KOJIMYECTBO YACOB I1O 68 145

[TPOTPAMME




9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTETBHOCTh MEXAaHUYECKOTO 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 Bbu6moteka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOpOCTh
IIpsamonnHenHOE

5 p:;HoyCI(opeHHoe JIBUKCHHUE. 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ad8d4

Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota

7 "OmnpezeneHne yCKOpeHus Tena 1 1 bubnuoreka [IOK
IIPU PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

8 CBo0Oogunoe mmagenne teia. OIbIT 1

Tlanmunes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bu6nmmoreka [IOK

o obpamienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepBbsiii 3akoH HproToHA. BekTop bubmuorexa [IOK
CHUTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnuorexa [IOK
PaBHozelicTBYyOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmoreka LIOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akoH ['yka bubamorexa LIOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[plz‘ﬂeﬂleI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
18 Cuna Tpers bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuma but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa Bumorexa 1IOK
20 "Onpenenenue ko3 dunmenra

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrenne 3aga4 mo reMme "3aKOHBI

21 Hprotona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
Cuia TSKeCTH U 3aKOH
22 BCEMUPHOI'O TATOTEHUS. Bubmmorexa HOK
https://m.edsoo.ru/ff0af044
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrmkeHne

93 TEJ BOKPYT I'PaBUTAIIMOHHOTO
nenTpa (CosiHeyHas cucreMa).
lamaktuku"

Pemenue 3agau no reme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOT'O bubmroreia LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocmMu4uecKasi CKOPOCTb. bubnnorexa [JOK
HeBecoMocTs 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

26 AGCom0THO TBEPAOE TEIO. bubmmnoreka HOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BPAILIEHUS

27 MowmeHT cunsl. LeHTp TsKECTH

28 Pemenne 3agau mo teme "MoMeEHT bu6nmnorexa LIOK
cuisl. Lentp Tsoxkectn"” https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOU

29 pa6110Te 10 TeEME ”MsxaHI/Iqecxoe bubamoreta LIOK

N https://m.edsoo.ru/ff0b0408
nBmkenue. Bzaumonetictsue ten"
KoHnTtponbhas pabota mo teme BuGnmorexa LIOK
30 "MexaHn4eCcKoe ABIKEHHUE.

Bsaumonericteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMImynbsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6nmmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
32 Pemenne 3aga4 mmo teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
34 Mexanunueckas pabota u bubnnorexa [JOK
MOIIIHOCTb https://m.edsoo.ru/ffOb0a84
35 PaboTa cHIbI TSKECTH, CHJIBI bubnunoreka LIOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«Onpenenenue paboThl CUIIBI
36 TPEHUS TP PABHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH»
37 CBs3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
JlaGopatopHas pabora «3yueHue bubmuorexa [IOK
40
3aKOHA COXPAHEHHS SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE B €TO bubnunorexa LIOK

XapaKTCPUCTHUKNU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieoaHus.
BeiHyX1eHHBIE KOTCOaHMSI.
Pe3onanc

bu6nunoreka LIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

Ypok-uccienoBanue
«3aBUCUMOCTb MepUOIa KOIeOaHU
OT >KE€CTKOCTHU MPY>KUHBI U MACCHI
rpy3a»

[IpeBparieHue S3HEPTrUU IpH
MeXaHNYECKUX KOJeOaHUIX

bub6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabora
«OrmpeneneHue 4acToThl U Neproaa
KOJICOAHUH TPYKHUHHOTO
MasITHUKa

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUO0JIa
Kosie0aHul Tpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl TPy3a»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
Y TIOTIEPEYHBIE BOJTHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpok-koHpepeHuus
"MexaHn4eCcKHe BOJIHBI B TBEPIOM
tene. CelicMUYeCKHe BOJIHBI"

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUH pe30HaHC
Ypok-koHpepenus "YIbTpa3sByK
U UHPa3BYK B IPUPOJIE U
TexHuke"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
Kosie0aHusl U BOJTHBI"

KonTponbhas pabota no Teme
"3aKOHBI COXpAHEHMUS.
Mexannueckue KoneOaHus u
BOJIHBI"

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

56

DNIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa AJIEKTPOMAarHUTHBIX
BOJIH

Ypok-kondepentus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue
AJIEKTPOMATrHUTHBIX BOJIH JJIS
COTOBOM CBSI3H"

Ypok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

60

61

62

Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHOUN BOJIHBI

DJIeKTpOMarHuTHas pupoa
cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETa

HcToyHuku cBera.

[IpssmMonMHEIHOE pacpocTpaHeHHe
ceera. 3atmenusi ConHua u JIyHbl

bub6nmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemenue 3a1a4 Ha MpUMEHEHUE
3aKOHA OTPa)KEHUs CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c4

64

65

66

67

[Ipenomnenue cera. 3aKkoH
NIPEJIOMIICHUS CBETa

ITonHOE BHYTpEHHEE OTpaKEeHUE
ceera. Mcronb30BaHKe MOTHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHYECKUX CBETOBOJAX

JlaGoparopHas paboTa
"HccnenoBanue 3aBUCMMOCTH yIula
IPEJIOMIIEHHUS] CBETOBOIO JIyda OT
yTJla NaJeHusl Ha TPaHuIEe "BO3yX-

nn

CTEKJIO
VYpok-koHpepeHuus

"Ucnons30BaHKE MTOJTHOTO
BHYTPEHHETO OTPAXKEHUS:

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3aea

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3c5c



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

CBC€TOBOAbI, OIITUKOBOJIOKOHHAsA

CBsI3b"
bubnunorexa LIOK
68 Jluna3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3F2C
69 [TocTpoenne n3o0pakxeHu B bubnuorexa [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa
70 "Onpenenenre GOKyCHOTO bubnuorexa [IOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei JTuH3bI"
71 Ypok-koH(pepenmus "OnTuieckue bubmmorexa [JOK
JIMH30BbIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onrtuyeckas cucreMa. bubmuoreka [{OK
3penue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "Jled ekt
3penusi. Kak coxpanuts 3penue"
Paznoxxenue Genoro ceeta B
criektp. OnbiTel HptoTOHA. bubmuorexka [JOK
74
CnoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlabopaTtopHas pabota "OMBITHI 11O
a3JI0KEHUIO OEJIOTo CBETa B
75 I(:HGKTp U BOCIIPUSTHIO IIBETA bubnuorexa LIOK
https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepe3 1IBETOBbIE (PUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE
76 CBOICTBA CBETA: JUCIIEPCHS,

uHTepdepeHms u qudppaxus'



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmnsiThl Pesepdopna u

bubnunoreka LIOK

" IUTaHETapHast MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma
bopa
19 arouow Kemm. Tt biiorera LIOK
https://m.edsoo.ru/ffOc144c
CIEKTPBI
80 Ypok-npaktukym "Habnronenue bubnuorexa [IOK
CIIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI brbmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubanoreka [JOK
HyknonHast Mojienb https://m.edsoo.ru/ffOcl8ac
83 PanuoaxkTuBHBIE IPEBpAILICHHUS. Bbu6moteka [JOK
N3oTonbt https://m.edsoo.ru/ffOclald
84 Pemenne 3agau mo teme: bubmmoteka IIOK
"PamnoakTHBHbIC IpEeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-koH(pepeHuus
86 "PpaJlI/IoaKT(EIBI;Im: U3Ty9YCHUS B bubmmorexa LIOK
| https://m.edsoo.ru/ff0c2126
pHUpoJie, MEIUILIMHE, TEXHUKE
Snepuble peakiuu. 3aKOHBI
87 COHX[I;)aHeHESI 3aI;ﬂz1030ro " bubnuorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCcOBOT'0 YHCET
88 DHeprusi CBSI3u aTOMHBIX SIED. bubnmnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SAnepHeie

peakuun"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakium cunTe3a u aelIeHUs AACP.

Ucrounuku sueprun CosHia u
3BE3

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlercTBus
pPaauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBbie siBneHus"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHast pabora o Teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie sBIeHUS"

94

95

96

97

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonericteue Tea"

[ToBTOpenue, o6o0IIEHHE.
Pemrenne pacueTHBIX 1
Ka4€CTBCHHBIX 3aJ1a4 110 TEME
"TemnoBbie Mporecch”

[ToBTOpenue, o6oOIIeHNE.
Penienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KIIJI TermoBeIX qBUTaTENei"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

KaueCTBEHHBIX 33J1a4 0 TEME
"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, oboOIICHNKE.

bubnunoreka LIOK
98 Jlab 0 1 1
| APOPaTOPHKIE ba O,,TH HOKYpey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
0 HO:TOpCHI/Ie, 0626:12{1/16. Pabota . BuGmorexa LIOK
C TEKCTaMH 110 TeMe "3aKOHbBI
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
100 | crexcmt o rene moncgarmmn | 1 biorers L1OK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 | crocrmmnorone oo |1 Bunorexa LIOK
\ https://m.edsoo.ru/ff0c3044
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