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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTU OOYYalOIIMXCS W OpraHu3aluio H3ydeHus (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COJIEPKaHuUs U YUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaronuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble O0pas3lbl MPUMEHEHHsS HAay4dHOI'O0 MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMPEAINONAraeT OBJaJE€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MCIIOJIB30BaThb HAy4yHbIE J0KA3aTENIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTebHBIE POTrPaMMBI,
yTBepxk€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;
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® Dpa3BUTHE NPEACTAaBICHUNH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccnoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

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

0o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIONUX 3a1a4:

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

e [puoOpeTeHHe yMEHUH ONUChIBaTH W  OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

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

e pa3BUTHE YyMEHUW HaAOMIOJaTh MNPUPOAHBIC SIBICHHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JefaeT BbIOOp MpoBeleHHs Ja00OpaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoabl. Gusndeckue sIBICHUS: MEXAHUUYECKUE,
TEIJIOBBIE, AEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenWuuHBL. M3mepenue ¢usnueckux BeauunH. Puzmdeckue MpUOOPEHI.
[TorpemHocTs u3Mepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKW H3ydaloT mpuponay. EcTecTBeHHO-Hay4IHBIN
METOJI TIO3HaHWs: HaOIIOJCHHE, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THIOTE3, OOBICHEHHE HabmomaeMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. @wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX WU3MEPEHHN aHAJOTOBBIM U ITU(POBHIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.
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OnpezneneHue LEHbI IEIEHUS KaIbl H3MEPUTEIBLHOTO IpUOopa.
N3mepenne pacCcTOsTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenne pasmMepoB MaJbIX TEI.

e wWwN R

W3mepenune Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUs MO IIPOBEPKE TMIIOTE3bI: JAJbHOCTh IOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM OOJIbIIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BeleCTBA.

CtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YacCTHUI[ C TEMIIEpaTypoHu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHAKOCTEH ©  TBEPABIX
(kpucTayIMyeckux) Teia. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX ¥ WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHBIX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmronenue nuddy3un.

3. HaGmropenue siBieHUid, OOBSICHSIOMIMXCS MPUTSHKEHUEM UMW OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCTOIb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe ABMkeHUE. CKOpOCTb.
Cpenusisi CKOpOCTh TIPH HEPABHOMEPHOM JIBI)KCHUH. PacuéT myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JBH)KE€HMs Tell. Macca kak Mepa uHepTHocTu Tena. IlnotHocTs BemiectBa. CBsI3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €UHUIE 00bEMa BEIIeCTBA.

Cuna xak XapakTepucTuka B3aumojeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuitbl ¢ TOMOIIBIO0 AMHAMOMETpA. SIBIIeHNE TATOTEHUS U cruia TsbkecTH. Criia TsSHKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiokeHne cuil, HallpaBJI€HHBIX M0 OJHON MPSIMOM.
PaBnopaeiictBytomas cuin. Cuna Tpenus. TpeHue CKoibKeHUs U TpeHue nokod. Tpenue B npupoe
U TEXHUKE.

Hemoncmpayuu.

[EY

HabGmronenrne MeEXaHHYECKOTO ABIKEHUS TEIA.

H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABHKCHUS.
HabGnronenue siBeHUs HHEPITUU.

Habmotenne n3MeHeHUs] CKOPOCTH TIPH B3aUMOJICHCTBUH TEIT.

e W

CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO Tell.
CroxeHue CHJI, HAITPaBJICHHBIX IO O[[HOI/I HpSIMOI/L
Jlaﬁopamopnue padomul u onvimol.
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1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO MABIXKEHHUS (LIapuKa B KHUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajee).

2. OmpeneneHue cpemHed CKOPOCTH CKOJBKCHUS OpycKa WIM IapuKa M0 HAKIOHHON
IJIOCKOCTH.

3. OmnpeneneHure MIOTHOCTU TBEPAOTO TeA.

4. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (AedopMariiu) MpyXKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEMN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBiieHue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenada qaBineHus TBEPABIMY TEIAMH, JKUIKOCTSIMH U
razamu. 3akoH llackansa. [IHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIaBJICHHUS KUAKOCTH OT
riyounsl.  ['miapocratmdeckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAaHUS BO3IYIIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHHS.

JlelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTu Tena M

oOuswWwNPRE

IJIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

o

VYcnoBue 1uiaBaHMs TeN: IJIaBaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. MHccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJ€ OT 00bEMa MOrpyKEHHOM B JKUJKOCTb
YacTH TeJna.

2. OmnpezneneHue BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJNO, IMOTPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEN CUJIBI, JEHCTBYIOLIEN HA TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITATKUBAIOIICH CHJIbI, JEHCTBYIONIEH HA
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOJKU U OIpEIeleHue eé
Ipy30II0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.
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[TpocTble MexaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBeCHUs ppluara.
[IpumeHeHne mpaBuUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusa. Knnerndeckas u noreHuuanbHas sHeprus. [Ipespamenue ogHoro
BHJIa MEXaHUYECKOW YHEPIUH B IPYroi. 3aKOH COXPAHECHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenune paOOThl CHJIBI TPEHUs IpPU PABHOMEPHOM JBWKEHMM Teja IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPABIX TNl HA OCHOBE MOJIOKCHUN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUs. TemioBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Bnytpennss sneprus. CriocoOsl ©3BMEHEHHS BHYTPEHHEHN SHEPTUU: TETUIONEpe1ada U COBEpIICHNE
paboTel. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.

KonnuecTBo TemynoThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEermIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [ImaBneHue u OTBEplIeBaHHE KPUCTATTMYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Vcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCHMOCTb TeMIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATEIH U 3alIUTa OKpY>Karoueh cpeibl.

3aK0H COXpaHEHUs U MIPEBPAILICHUS SHEPTUH B TEIJIOBBIX IPOIIECCax.

Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

Hab6mronenue nuddys3un.

Habmroenue siBIeHUI cMauMBaHUS W KAMHUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHust Tel.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxJaxIeHne pyu COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

oo ~NOUkWNE
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10. CpaBHEHHUE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaGnroieHrue KUneHusl.

12. HaGnroieHue mocTostHCTBA TEMIIEPATypPhI MPH TIaBJICHUH.

13. Mojenu TeIIOBLIX ABUTaTENIEH.

Jlabopamopnwvie padbomot u onvimeol.

1. OnbITbI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl 10 HAOJIOAECHUIO TEIUIOBOTO PACUIMPEHUS I'a30B, KUAKOCTEH U TBEPIBIX TEI.
4. OrmpeneneHue JaBiIeHUs BO3IyXa B OaJUIOHE MITIpUIIA.
5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAABICHMUS BO3J1yXa OT €ro o0béma Hu

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THUMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA >KUJIKOCTH B

TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmoneHne n3MeHEHUs] BHYTPEHHEH SHEPrUU Tejla B pe3yjbTaTe TEIUIONepenadu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJeHHS TEIJIOOOMEHA MTPHU CMEIIMBAHUH XOJIOJHON U rOpsYeil BOIBI.

9. OmpexneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npoliiecca UCTIapEHHUs.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIaBJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

DnekTpusanus Tel. J[Ba posa 3JieKTpruuecKux 3apsaa0oB. BzaumoaeicTBre 3apssKkeHHBIX TETT.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apsSA0B U
pPacCTOSHUS MEX]Y TeJIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTpUYeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUECKOTO TOKa (TEIUIOBOE, XWMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJHUKA. YIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IEMH.
[TocnenoBarenbHOE U MapaJUIETbHOE COETUHEHUE MTPOBOTHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUYECKOTro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue I )KUu3HU Ha 3emiie. OnbIT Dperena. MarHuTHoe mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TexHUke. JleiicTBue MarHUTHOTO TMOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TMOCTOSHHOTO Toka. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitet @apanes. SBieHne  deKTpoMarHuTHOW  wHAyKnmH. I[lpaBuno  Jlenma.
OnekrporerHepatop. CrnocoObl TOMYyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.
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Hemoncmpayuu.
DrneKkTpusanus Ted.
JIBa poJia AJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
VYcTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DJIEKTpOCTaTUYECKasi MHTYKIIHSI.
3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.
[IpOBOJHUKY U TUBTEKTPHUKH.
MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
HCTOYHUKH IOCTOSHHOI'O TOKA.
JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DJIEKTPUUYECKU TOK B )KUIKOCTH.

. "'a30BbIii pazps.

. I3sMepeHne cuiibl TOKa aMIIEpMETPOM.

W NOU Rk WNE

[
= O

[ =
w N

. I3mepeHne 2JeKTpUYECKOro HaIIPSIKEHUST BOJIbTMETPOM.
. PeoctaTt 1 MmarasuH cOnpoTUBIICHUN.

==
(G2 N

. B3aHMOHCﬁCTBHe IIOCTOAHHBIX MAarHuTOB.

=
[@))]

. MO,Z[GJ'II/IpOBaHI/IC HCBO3MOXHOCTH Pa3JaCJICHUA ITOJIFOCOB MaruuTa.

[EY
~

. MO[[GJIHpOBaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MAarHUTOB.

[EY
(o)

. OnbIT Opcrena.

[EY
Yo

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

N
o

. I[eﬁCTBHC MArdMTHOIO I10JIs1 Ha ITPOBOJHUK C TOKOM.

N
=

. SJIGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
N

. UccnenoBanue saBiIeHUs BHGKTpOMaFHHTHOﬁ HHAYKIHUHU.

N
w

. OniTel Dapanes.

N
H

. 3aBUCHUMOCTb HaIrpaBJICHHUA HHAYKIIUOHHOT'O TOKa OT YCHOBI/Iﬁ €0 BOBHUKHOBCHUSI.

25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS EKTPUIECKOTO MO HA MPOBOIHUKH U AUDTICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

V3mepeHue u peryJIMpoBaHHUEe CHITBI TOKA.

W3mepenne u peryampoBaHue HapsHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBICHUS
pe3UCTOpa M HAMIPSHKEHUS Ha PE3UCTOPE.

oV ks wWwNPE

7. OnbIThl, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka nmpaBuiia CIOXKEHUS HANPSHKEHUH MPHU MOCIEI0BATEIbHOM COSIMHEHUN JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA MPYU MapaIeIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUIECKOT0 TOKA, HIYLIETO YEPE3 PE3UCTOP.

11. Onpenenenre MOIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIIYILETO Yepe3 JaMIIOUKY, OT HalpsDKEHUS Ha
HEH.

13. Onpenenenne KIIJ[ narpeBaTens.

14. VlccnenoBaHue MarHUTHOTO B3aMMO/IEHCTBHSI TIOCTOSIHHBIX MarHUTOB.
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15. VI3yyeHne MarHMTHOIO TMOJsI IOCTOSHHBIX MarHUTOB INPU HUX OOBEIMHEHUH U
pasJeacHuu.

16. MccnenoBanue AEMCTBUSA 3IEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KAaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIECHUs TOKA B KaTYIIKE.

18. M3yueHue neicTBUsI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBurareslbHONM yCTAaHOBKHU.

21. OnbITHl 10 UCCIENOBAHHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIECIOBAaHUE
M3MEHEHUH 3HAYCHHs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KVIACC

Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsiMOoiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOe npsMoinHelHoe ABmkeHne. CBoOoaHoe nagenue. OnbIThl
lNanunes.

PaBHOMepHOE nBUKEHHE 1O OKpykHOCTU. llepnon m uyactora oOpamienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoit 3akon Hetorona. Tpertuii 3akoHn Hprorona. [lpunimn
CYNEPIIO3UIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEeMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBuxenue ianet Bokpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IeperpysKH.

PaBHOBecue maTepuanbHON ToukHu. AOCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTwu.

Umnynec Tena. M3menenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBs3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Teja, MOJHATOrO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrenumanbpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKEHHS Tejla OTHOCUTENIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUM JIBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOpOCTH U yCKOPEHUS NPSIMOJIMHEWHOTO IBUKEHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKECHHUS.

5. HaOmroneHue nBUXKEeHHS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHX SIBICHUH, MPOUCXOAAIIUX B ccTeMe oTcuéTa «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MAcCChl TENA U ACUCTBYIOLIEH Ha HErO CUIIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEJl.
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9.

10.

11

H3MmeHeHne Beca Tela IIPA YCKOPECHHOM JBUKCHHH.
Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJIEHCTBUY.

HaOnroneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NIPHU IBHKEHUU TeJIa MO IEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

®

10.

11.

KonctpynpoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHUS
HIapUKa WIH TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHsS Opycka WM JIBM)KCHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella MPH PABHOYCKOPEHHOM JIBIKCHMH II0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTessl: €Cliv IpyU paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaJIbHOU CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEUETHBIX YHUCCII, TO COOTBECTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JTABIICHUSL.

Omnpenenenne KodhUIMEHTA TPESHUSI CKOJBKCHHS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Tejla IO
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenre pabOTHI CHIIBI YIPYrOCTH TPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEIIOABM>XXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHne 3aKkoHa COXPaHEHUS SHEPTUH.

Pa3znen 9. Mexann4veckue Koj1e0aHUA ¥ BOJHBI.

KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEpHOJ, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble Konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

=

e W

Hab6mronenue xonebanuil Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTUYeCKHU# pe30HaHC.

Jlaﬁopamopuue padomul u onvimol.

1.

Onpez[eneHI/Ie YaCTOThI U IIE€pHUOaa KoJICOAHHMI MaTeMaTHYECKOTO MasATHUKA.
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2. OmpezaeneHue 4acTOThI U MEpHOa KOoJeOaHUH MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH IEpHOJAa KOJEOaHW IMOABEUICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH MepHoOfa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IIEpHO/Ia KoJIeOaHU Py>KUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUsI.
Pa3nes 10. Di1eKTpOMarHuTHOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE NoJie. DJEKTPOMAarHUTHblE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. lllkana 31eKTpOMarHuTHBIX BOJH. VCronb30BaHUE 3JEKTPOMArHUTHBIX BOJH AJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJisiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connia u JIyasl. Otpaxkenue cera. [11ockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Tpenomiienne cBera. 3aKOH IpenoMiieHus cBeTa. I1olHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.
Jlunza. Xox nyweil B numH3e. Onruueckas cucrema ¢oToamnmapara, MHKPOCKONa U
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
ONOTHYECKUN CBETOBOJI.
Xon yueit B coOuparomieit Junse.
Xox Jydeil B paccenBarolleH JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIa U TEJIECKOMA.
10. Mopens riasa.
11. Pa3znokeHue 6e1oro cBeTa B CIEKTP.
12. Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.
2. H3yueHue xapakTepUCTUK N300paKEHUs MPEAMETA B IIIOCKOM 3epKaje.

© PNV A WN R
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3. HccnenoBanue 3aBHCUMOCTH YIJIa MPEIOMIJICHHS CBETOBOTO JIyda OT YIJIa MaJCHUs Ha
IPaHUIE «BO3TYX—CTEKIO.

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAIOLIECH JTHH3HI.

Ornpenenenne GOKYCHOTO PAaCCTOSHUS M ONTUYECKOM CHIIBI COOMPAIOIICH JINH3BI.
OIBITHI 110 PA3JI0KEHUIO OO0 CBETa B CIIEKTP.

OmbITHl 10 BOCHPHATHIO IBETa IPEIMETOB NPH HX HAONIOACHHU Yepe3 IBETOBBIC
GUIBTPHL.

No vk

Pa3nen 12. KBanToBble iBJI€HUS.

Oneiter Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJiypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO0 U MAacCOBOTO YMCE. DHEPrus CBSI3U
aTOMHBIX sijiep. CBsI3b Macchl U dHEpruu. Peakunu cuntesa u aeiaeHus saep. cTouHuku sHepruu
Connua u 3B€31.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CunekTp BozOpoJa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus uzinyuyeHus IpupoIHBIX MUHEPAJIOB U MTPOAYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTHUILIBI O TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JJii CUCTeMaTu3alluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIESITEbHOCTH, IPHOOPETEHHOTO MPH U3YyUEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢uznke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Tpu n3ydeHnn 1aHHOTO MOYJIS PEATTU3YIOTCS U CUCTEMAaTU3UPYIOTCSI BUJIBI €SI TETbHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECIeYMBAETCS JIOCTHKEHHME TNPEAMETHBIX M MeTalpeIMEeTHBIX
IUIAHUPYEMBIX pe3yJlbTaToOB OO0y4eHHUs, (OPMHUPYETCS €CTeCTBEHHOHAay4Has TIPaMOTHOCTD:
OCBOEHHE Hay4YHbIX METOJIOB UCCIIEIOBAHMUS ABJIIEHUH IPUPOABI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS TOJyYeHHbIE 3HAHUS, peliaTh 3a/1a4, B TOM YHUCIIe
KAaUECTBEHHBIE Y KCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4aronuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HaHUM pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh HayYHbIE METO/bI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;
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OOBSICHATh HAay4yHbIE OCHOBBI HamOoJiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOIMH,
HalpuMep, MPaKTUYECKOr0 UCIIOJIb30BaHUS PA3JIMYHBIX HICTOYHUKOB JHEPIMH HA OCHOBE 3aKOHA
IIPEBPALLCHNS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢(U3NKKM HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JOCTHKCHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTENbHBIX PE3YIILTATOB.

B pesymnbrare wn3ydeHus QU3MKM Ha ypPOBHE OCHOBHOrO oOmiero oOpa3oBaHusl y
oOydatronierocst 0yayT c(hopMUPOBaHbI CICIYIOIINE INYHOCTHBIC PE3YJIbTATHI B YACTH:
e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

® — IPOsIBIICHUE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3UUYECKOM
HayKU;
® — I[ICHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKHUX YIEHBIX --(PH3HKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® — TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CYXIE€HHUU OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMCHCHHEM JOCTHKCHUH (PH3UKH;

® — OCO3HAHHME BAKHOCTH MOPAIbHO--3TUYECKUX MPUHIIMIIOB B IESITEIILHOCTH YUEHOTO;

e 3)»3cTeTHYECKOro BOCIIUTAHMS:

® — BOCIPHUATHE ICTETUYCCKUX KA4eCTB (PU3NUYCCKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYpHI;

® — pa3BUTHE Hay4YHOU JTHOO03HATEIHFHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOMN JACSITEIIbHOCTH;

e 5) popmupoBaHus KyJIbTYPHI 310POBbSI M 3MOLMOHAIBHOTO 0JIATOIIOIYYHS:

e — 0CO3HaHHUE LIEHHOCTH Oe301acHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUPE,
BaYKHOCTH TPaBUJI 0€30MaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ AEKTPUUIECKUM H
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e — chOpMUPOBAHHOCTH HaBbIKa pedIiekcru, MPU3HAHUE CBOETO MIPaBa Ha OMIMOKY M TAaKOTO JKe
MpaBa y IPyroro 4eJIoBeKa;

e 6) TPy10BOIr0 BOCIIUTAHUS:

® — aKTMBHOE y4YacCTHE B PEIICHHH MPAKTUYECKHX 3a7ad (B paMKax ceMbU, 00pa3oBaTEeIbHOM
OpraHM3aIliy, TOPoa, Kpas) TEXHOJIOTUYECKOHN U COITMAILHOM HAMTPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIC U (PU3NUECKUX 3HAHUA,

® — HMHTEpeC K MPaKTUIECKOMY M3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KOJIOTHYE€CKOT0 BOCIIUTAHUS

e — OpHCHTAIMS Ha MPUMEHEHHE (U3UYCCKUX 3HAHWHM JUIsI PEIIeHHs] 3a1ad B 00J1acTH
OKpY>KaloIllel Cpe/ibl, INIAHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN IS
OKpY>Karolleu Cpeibl;

e — OCO3HAaHHE INI0OATHFHOTO XapaKTepa SKOJOTHIECKUX MPOOIIeM U MyTel X pelieHus;

e 8) ajanTanuMu K M3MEHAIOLUMCS YCJIOBUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

e — TOTpPeOHOCTP BO B3aWMOJCHCTBUU TPU BBIOTHEHUH WCCICIOBAHUI U TPOECKTOB
(hU3UIECKOI HAIIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

® — [IOBBILIECHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;
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e — 1oTpeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHWUW, B TOM uucie (OPMYIHPOBaTH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e — Oco3HaHHUE JAe(HPUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETCHNN HOBBIX (M3MUECKUX 3HAHHIA;

® — CTpPEMJICHHE aHAJTM3UPOBATH U BBIABJIATH B3aUMOCBSI3H IIPUPOABI, O0IIECTBAa U SKOHOMHKH,
B TOM YHCJIE C UCTIOJIb30BaHNEM (pU3MYECKUX 3HAHUH;

® — OIEHKa CBOMX MACHCTBHH ¢ Y4ETOM BIHMSIHUS Ha OKPYKAIOIIYI0 Cpeay, BO3MOXKHBIX
IJ100aJBHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOPMHUpPOBaHBI MeTampeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YyueOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIC yueOHbIE NeUCTBUSA, PETYISTUBHbBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble ornueckue AeiicTBUs:
® BBUIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBJICHHIA);
® YCTaHABIIMBATh CYNIECTBEHHBIN MPHU3HAK KJIACCHU()UKALMU, OCHOBAHUS JUI 000OIIECHUS
U CPaBHEHUS;
® BBIIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMBIX (PAaKTax, TAaHHBIX U
HaOJI0IEHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHUSIM;
® BEBUIBIISITH NPUYMHHO--CIICICTBEHHBIE CBS3UM TPU HM3YYCHUU (PU3MUECKUX SBICHUH WU
IpPOIIECCOB, JIeNlaTh BBIBOABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
®  CaMOCTOATENIHO BBIOMPATH CIIOCO0 pelieHus yueOHoM (pu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAMIETO C YYETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTe/bCKue 1eHCTBHA:
®  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,
® TIPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIIaHY OIBIT, HECIIOKHBIA (PU3NIECKUN
IKCIEPUMEHT, HEOOIBIIIOE NCCIIeI0BaHUE (PU3HMUECKOTO SBIICHUS;
® OIICHWBATh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
® CaMOCTOATENHHO (OpMyTUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
e TIPOTHO3UPOBATh BO3MOXKHOE JTANIbHEHIIIee pa3BUTHE (HPU3NIECKUX TPOIIECCOB, a TAKKE
BBIJIBUTATh TPEATIOIOKEHHUSI 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® [IPUMEHATH PA3IMYHBIE METO/bI, MHCTPYMEHTBl M 3alpoChl MpH IMOHMCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX ¢ YUETOM IpeAIoKeHHON yueOHOo! (u3nueckoi 3a1auu;
® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

[okymMeHT co3aaH B anekTpoHHown copme. Ne 121 ot 14.03.2024. NcnonHutens: Xanuynnos M.3. B SINNEKTPOHHbIA
CtpaHunua 14 u3 67. CTpaHuua cosaaHa: 14.03.2024 09:32 =¥ TATAPCTAH



® CaMOCTOSTENIFHO BBIOMpPATh ONTUMAIbHYIO (hOpMy MpeACTaBiIeHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpauKoi U X KOMOMHAIIUSMHU.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ TeiiCTBHUS:

e B X0/¢ OOCYXIeHHUs yd4eOHOro Marepualia, pe3ylIbTaToB JIA0OpaTOPHBIX pPabOT H
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HalleJIeHHBIE Ha PELICHUE 3aJa4l U MOAJIep)KaHue 01aroxKenaTeIbHOCTH OOIICHHS;

® CONOCTaBJISATH CBOM CYXJICHHS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHaJora,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BBIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MMCHMEHHBIX TEKCTAX;

e 1NyOJIMYHO TPEICTABIATH  PE3YJAbTAaThl  BBIIOJHEHHOTO  (PU3MYECKOrO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

® TIOHMMAaTh ¥ UCIIOJIH30BATh PESHUMYIICCTBA KOMAHIHOW M HHIUBUAYaJIbHON paObOTHI IPH
peLIeHUH KOHKPETHOH (PH3NUECKOM MPOOIEMBI;

® T[pUHMMATh IEJIM COBMECTHOW JEATCIBbHOCTH, OPraHU3OBBIBATH JEHCTBUS MO &
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTash KaueCTBEHHOTO pE3ysbTara IO CBOEMY
HAIpPAaBJICHUIO U KOOPIMHUPYS CBOU JICHCTBUS C APYTUMH YICHAMU KOMaH/IbI;

® OLCHMBATh KAYECTBO CBOETO BKJIA/Ia B OOIIMIT IPOIYKT 110 KPUTEPUSAM, CAMOCTOSATEILHO
c(OpMyTHUPOBAHHBIM y4aCTHUKAMU B3aUMOJICHCTBUSL.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

®  BBIIBIIATH MPOOJEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOIUX JUIsl peIIeHUs
(bu3nyecKuX 3HaAHMI;

® OpHUEHTHUPOBATHCS B PA3IMUYHBIX MOAXOAAaX HPUHATHS pPELIeHUN (MHAWBUAYAJIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

® CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pEIIeHUs (QU3MUECKOW 3afauyd WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PElICHUE.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

e J1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUH U IpeJiaraTh MiaH e€ U3MEHEeHHUS,

®  OO0BSICHATH NPUUYUHBI JOCTHXKEHUS (HETOCTUXKEHUS) Pe3yJIbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JACSITEIBLHOCTH (B TOM YHUCIIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHE PE3yJIbTATa II€JIU U YCIOBUSIM;

e CTaBUThH ceOs HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCUM Ha Hay4HYIO
TE€MY, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

e [IpU3HABAaTh CBOE MNpaBO Ha OIMMOKY MHpHU peumeHHH GU3UYECKUX 3aJad Wid B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce IpeIMETHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® UCHOJb30BATh IOHATHSA: (U3UYECKUE M XUMMUYECKUE SIBJIICHUs, HaOJIOJCHUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ympyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e paznnyatk gBiIeHUs (IUddy3us, TEIUIOBOE IBUKEHNE YaCTHUL] BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE TeEll, PABHOBECHE
TBEPABIX TEN € 3aKPEIUIEHHON OCBIO BpallCHUs, IIepelada JABICHUS TBEPABIMU TEIAMM,
XKHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

® pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B INPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJ€ YelOBEKa, IPU 3TOM IEpeBOJUTHh MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

® ONUCHIBATh M3y4YECHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCHOIb3Yys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KWHETHYEeCKasi M TMOTEHLUAIbHAs YHEPrusi), NMPH ONUCAHUU MPABHIIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCIOIb3YEMbIX BETUUHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMYJbl, CBSA3BIBAIOLIME MaHHYIO (DU3UYECKYI0 BEIUYHHY C
JPYTUMH BETUYMHAMH, CTPOMTh IpadUKu H3YyYEHHBIX 3aBHCUMOCTEH (QHU3MUECKUX
BEJIMYNH;

®  XapaKTepu30BaTh CBOWCTBA Tell, pU3MUECKHUE SABICHUS U MPOLIECCHI, UCIIOb3Ys MpaBUIIa
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecHss phiuara (OJ0Ka), «30J70TO€ TIPABUIIO» MEXAaHHWKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (POpPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

e OOBACHATH PU3MUECKHUE SBICHUS, IPOLIECCHI K CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  NPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 12 TOTHYecKuX 1IaroB ¢ onopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

e pemarb pacu€THble 3a7aud B |—2 JAelcTBUS, HCNONb3yd 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIME (PM3NYECKHE BETMUMHBL: Ha OCHOBE aHAJIN3a YCIOBHUS 3a/1a4H1 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATh (pU3MyYecKre BETUYUHBI B (POPMYNBI U MPOBOAUTH
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pacu€Thl, HaXOIWUTh CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC Il PEIICHHs 3ajad,
OIICHUBATH PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKOUN BEITUIMHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIC MOYKHO PEIIMTH ITPHU MOMOIIH (U3UIECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYYEHHBIH pe3yJbTaT, HaXOJIUTh OIMOKH B XOJE
OIIbITA, JICJIATh BBIBOJIBI IO €T0 PE3yJIbTaTam;

® TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3NUYECKHUX SBICHUN WM (DU3HMYECKUX CBOMCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;

®  BBINOJHATH MPSIMbIC U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI 1
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,

® [IPOBOJUTH MCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYUHBI OT JPYroM C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHHS MPYXKUHBI, BBITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4eOHOTO UCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY H  BBIMOJHATH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PM3NYECKUX BEIIMYMH B BUJIC IIPEIJIOKCHHBIX TA0JIHII U rpaduKOB, JAeIaTh
BBIBOJIBI I10 PE3YJIbTaTaM MCCIIEI0BaHUS;

® TMPOBOJAUTH KOCBEHHBIE WU3MEpEeHHs (U3MUECKUX BETUYMH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

e coOmomaTh TMpaBHJIa TEXHUKH Oe30MacHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIITHECS COCYIbI, OapOMETp, phIvar, MOABHUKHBIN 1
HENOABIKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

® XapaKTepu30BaTh TMPHUHIUIIBI JCUCTBUS HW3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C ONOPOW HA MX OMHUCAHHUSA (B TOM 4YHUCJE: MOJIIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOW HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALKUIO O TMPUMEPAx) MPAKTUIECKOTO
WCIIONIh30BaHUS (PU3NUYECKHX 3HAHWUN B TIOBCEJHEBHOW KU3HM [UJIs1 oOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKalollleil cpee;
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® OCYWIECTBIATH OTOOP HMCTOYHHMKOB HH(popmanuu B HHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

® UCHOJB30BATH MPH BBHINOIHEHUU yYEOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3UIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOM CUCTEMBI B IpYTYIO;

e C03/1aBaThb COOCTBEHHBIE KpAaTKUE MMCbMEHHbIE U YCTHBIE COOOLIEHUs Ha OCHOBE 2-3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEN;

® [IpU BBINOJHEHUH Y4YEOHBIX IIPOEKTOB U MCCIIEJOBAHUM pacmpenensiTh 00sI3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® 1CIIOJIB30BaTh IMOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHJKEHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKUE M aMop(HbIe Tela,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
I10JI€, IIPOBOJHUKH U TUDJIEKTPUKH, TOCTOSHHBIN MIEKTPUUECKUHN TOK, MATHUTHOE I10JIE;

® pasnuyarh SBJIEHMS (TEIUIOBOE pacUIMpEHUE U C)KaTue, TeIulonepenada, TEIJIOBOE
paBHOBECHE, CMayuBaHWE, KaNWUIAPHBIC SBJICHUSA, MCIApPEHHUE, KOHJEHCALNs,
IIJIaBJICHUE, KpUCTaJUIU3aLus (oTBepaeBaHue), KUIICHHE, TeIIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJIEHCTBUE
3apsIioB, ACUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE
MarHuTOB, JACMCTBUE MAarHUTHOIO IIOJS Ha IPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
WHAYKIHS) TI0 ONHCAaHUI0 HUX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NMPOSBIECHHE U3YUCHHBIX (PU3MUYECKUX SBJICHUN B OKPYKAIOILIEM MHpE, B
TOM yucie (U3MUecKue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalWUIIpHBIE SBIICHHWS B TNPUPOJAE, KPUCTALUIBI B Ipupoae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUUYECKHE SIBJICHUS B aTMOc(epe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIspHOe
CUSIHUE, TPH O3TOM I[E€PEeBOJUTH MPAKTUYECKYIO0 3aJadyy B Y4eOHYIO0, BBLIEIATH
CyIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3YYEHHBIE CBOMCTBA Tesl U (hU3MUECKUE SBICHMSI, UCTIOIb3Ys (pU3nuecKue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsI SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJAElbHAs TEIUIOTAa IUIABJICHMs, YACIbHAas TeEILIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIWHBI, OTHOCHTEIbHAS BIAXKHOCTh BO31yXa, JJICKTPUYECKHUN
3apsill, CUJIa TOKA, IIEKTPUYECKOE HAIIPSIKEHUE, COIIPOTUBIICHUE ITPOBOIHUKA, YIETIbHOE
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COIIPOTHBIICHUE BEIIECTBA, Pa0OTa U MOIIHOCTH JCKTPUIECKOTO TOKA), PH ONTHUCAHUU
MPABUJILHO TPAKTOBATh (PU3MUYECKUN CMBICT UCIOIB3YEMbBIX BEIIMYUH, 0003HAYCHUS U
eAVHHUIBl (U3NYCCKUX BEIUYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKH H3y4eHHBIX
3aBUCUMOCTEH (DU3MYECKUX BEINYHH;

® XapaKTepu30BaTh CBOKMCTBAa Tei, (U3MYECKHE SIBICHHUS M IPOLECCHI, HCIIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYISIPHO--KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA,
MIPUHIIAII CYTIEPTIO3UIINH TTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsia,
3akoH OMa JiIsl yuacTka 1emnu, 3akoH J[xoynsi—JIeHia, 3aKkoH COXpaHeHUsI SJHEPTUH, IPU
ATOM JaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alMCHIBATH €M0 MaTEMAaTHYECKOE
BBIPAKCHHC;

e OOBSCHATH (PU3MUYECKHE IMPOILECCHl W CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBSICHCHHE M3 1—2 JIOTMYECKUX IIAroB ¢
Oropoit Ha 1-2 M3y4YCHHBIX CBOMCTBA (DU3UYCCKHX SBJICHUMN, PU3UUCCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemarbh pacu€THblE 3ada4yl B 2-3 JEHCTBHSA, HUCHOJNB3Yysd 3aKOHbI M (DOPMYIIBI,
CBsI3bIBarOINME (PU3NYCCKHUE BEJIMUNHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISITH HEIOCTATOK JAHHBIX I PEHICHHUS 3a/Ja4, BHIOMPATh
3aKOHBI ¥ OPMYJIbI, HEOOXOUMBIE JUIS €€ PEeIICHUs, TPOBOAUTH PACYETHI U CPABHUBATH
MOJTYYCHHOE 3HaYCHUE (PU3UIECKOM BEITHMUNHBI C U3BECTHBIMU JIAHHBIMU;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH P MOMOITH (PU3HUECKUX METOJIOB,
UCTIONIB3Ysl OINUCAHHWE WCCICIOBAHUS, BBIJACIATh IPOBEPSIEMOE IPEIIOJIOKCHHE,
OIICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;

® TPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3MUYECKUX SIBJICHUN WU (U3MUYECKUX CBOWCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH MPOIIECcCa OCTHIBAHUS W HATPEBAHUS MPU U3ITyUECHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W TUIOMAad €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE DIIEKTPUYICCKUX 3apsiIOB, B3aMMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BH3yaIM3aIisl MATHUTHBIX TIOJICH TTOCTOSHHBIX MarHUTOB, JCHCTBHUSI MArHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa DJIEKTPOMAarHUTa, CBONCTBA DJEKTPOJBUTATENS
MOCTOSSHHOTO TOKa): (OpMyIHUpoBaTh MpOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TPEIOKCHHOTO O0OpYyIOBaHUS, ONHUCHIBATH XOJA ONBITA W
(bopMyTUPOBAThH BHIBOJIBI;

® BBINIOJIHATH TPSIMBIE M3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIIEHON BIIAYKHOCTH BO31yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIIOJIB30BAHWEM aHAJIOTOBBIX IMPHOOPOB W JIATIYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPENIHOCTH;

® MPOBOJUTH HCCIEAOBAHUE 3aBUCHMOCTHU OJHON (PU3UYECKOW BETMUYMHBI OT JPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIN TOMEPEYHOTO CEUYCHUS M YACIBHOTO COIPOTHBIICHUS BEIIECTBA
MIPOBOJIHKKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOTHUK, OT HAMPSKCHHS Ha MPOBOTHUKE,
HCCIICIOBAHKUE TIOCIIEIOBATEILHOTO W TMapajuIeNbHOTO COCIUHEHHH MPOBOJIHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys
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IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOH Ha MX ONUCaHMA (B TOM YHCIE: CHCTEMa OTOIUICHHs JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, DIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JEKTPOMArHUT, 3JIEKTPOABUIaTeNb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(POpPMALMIO O MpHUMEpax) MPaKTUYECKOIo
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarollleu cpee;

®  OCYILECTBJISATh MOMCK HHPOpMALIUU (PpU3HUECKOTOo copepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJaHUI HayYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3NIECKOTO COJepKAHUS, CIIPABOYHBIE MaTepHAIIbl, pecypchl ceTn IHTepHeT, BIaieTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JPYTYIO;

® co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOILIeHus, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UUECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeITHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN TOHSTHIHBIA armapat
Kypca (pHU3MKH, COMPOBOXK/JIATh BHICTYIICHHE MTPE3EHTAIIEH;

® [IpU BHINOJIHEHHH Y4YEOHBIX IPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

® UCHOJb30BATh TIOHATHS: CHUCTEMa OTCYETa, MarepuajbHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJILHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),

[okymMeHT co3aaH B anekTpoHHown copme. Ne 121 ot 14.03.2024. NcnonHutens: Xanuynnos M.3. B SINNEKTPOHHbIA
CrpaHuua 20 13 67. CTpanuua cosaaHa: 14.03.2024 09:32 =¥ TATAPCTAH



TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W IMEPErpy3KH, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHWYeCKue KonebaHus ©  BOJHBI, 3BYK, HWHOPa3BYyK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPhl HCIyCKaHUS W TMorjiouleHus, anbda-, 6era- U ramma-
U3JTy4EHUs], U30TOIBL, SJIEpHasi YHEPIeTHUKaA;

e pasnuuarh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHHE (3aTyXalolllhe U BBIHYXKJEHHBIE KojeOaHUs), pPe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHUE U NIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCUS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUYECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyeCcKoe SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3NUYECKUX SBJICHUN B OKPYKAIOIIEM MHpE (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JEeHCTBHE  BUAUMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (hU3MUECKUE SIBICHMS, UCTIOIB3Ysl (pU3MUecKue
BEJIMYMHBI (CpPEeIHSAsSs U MTHOBEHHas CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUH,
YCKOpEHUE, NEpPEMEIEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHMs, CHJIa YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Teja, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS CKATON MPYKUHbI, KHHETUYECKast
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHS CPEJIbl),
IIpU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIUYUH,
0003Ha4YeHHs] M €AVHULIBI (PU3UUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3HUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH IPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

® XapaKTepu3oBaTh CBOMICTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIUU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HUMITYJIbCa,
3aKOHBl OTPaK€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI ITPH SAIEPHBIX PEAKIIHSIX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3allUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

e OOBSACHATH (PU3MUYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  MPUUYUHHO--
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CJICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHNUE U3 2—3 JTIOTUYECKHX IIaroB ¢ OMOPOH Ha 2—
3 W3YyYCHHBIX CBOWCTBA (U3MYECKHX SBICHUHN, (QUINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

e pemiaTh pacu€THHIC 3a/1a4u (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIOIb3YS
3aKOHbI U (DOpPMYIbI, CBSI3bIBaIOLIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaIu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKO€ YCJIOBHE, BBISBISATH HEAOCTAIOUIME MU
U30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOTUMBIC IS PEIICHUS,
OPOBOAWTHh pPAcu€Thl W OIEHUBATh PEATHCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
bu3nYeCcKoil BETNYMHBL;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IPH MOMOITH (PU3HIECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACNATH MPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YJIBTATHI HAOIIOICHUN U OIBITOB;

® [POBOJUTH OMBITHI MO HAOIIOACHHUIO (PU3MUYECKUX SIBJICHUNA WU (U3MUYECKUX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoa KojieOaHuid MPYKUHHOTO MAaITHUKA OT MAacChl Tpy3a U )KECTKOCTH NPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJICOaHHH, MPSIMOIMHEHHOE pacpOCTPaHEHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHUE CBOWCTB H300paKeHUs B IIIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JuH3e, HaOJIoJACHHE
CIUIONIHBIX W JIMHEHYATBIX CIIGKTPOB W3JIYUCHHUsS): CAMOCTOSTEIBHO COOMPATH
YCTaHOBKY U3 H30BITOYHOTO Habopa 00OpyIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® TMPOBOJIUTH MPU HEOOXOIUMOCTHU CEpPUI0 TPSIMBIX H3MEPEHHi, Ompeiensis CpeaHee
3HauUeHUE H3MepsieMOol BeMUYUHBl ((OKYCHOE pAacCTOSIHHE COOUparoIiei ITUH3BI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

® TMPOBOJUTH HCCIEAOBAHHWE 3aBHCUMOCTEH (PU3MUECKHX BEIMYMH C HCIOJH30BAHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH IIPU PAaBHOYCKOPSCHHOM JIBI)KEHUHT
0e3 HayallbHOI CKOPOCTH, Mepuo/ia KoJeOaHui MaTeMaTHYeCKOTO MAasITHUKA OT JJTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUsS CBETa OT YIJia MaJIeHUs U Yria MpeIoMIICHHS OT
yria majieHus1): IUIaHUPOBATh HCCIIEI0OBAaHUE, CAMOCTOSATEIbHO COOMpaTh YCTaHOBKY,
(GuKCHpPOBATh PE3yIbTATHl MMOJIYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIIMYUH B BHUIE
TabNuI ¥ rpaduKoB, AeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIIEIOBAHUS;

® T[POBOJUTH KOCBEHHBIC H3MEpPCHUS (PU3UYECKUX BEIWYMH (CPEHHSS CKOPOCTh H
YCKOpEHUE Tefa MPU PaBHOYCKOPEHHOM JIBHIKEHUHU, YCKOPEHHE CBOOOJIHOTO MaJICHUs,
KECTKOCTh TPYKHUHBI, KOXPDUIIMEHT TPEHUS CKOIBXKEHHUS, MEXaHUYeCcKas pabora u
MOIIHOCTb, YACTOTA U MEPHO;] KOJICOAaHUI MaTeMaTHYECKOTO ¥ IPY>KHHHOTO MasTHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJUOaKTUBHBIMN (OH): MIaHUPOBAThH
U3MEpEHHs, COOMpAaTh HSKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHATH H3MEPEHUS,
Cleysl IPeIOKEHHOW HHCTPYKITHH, BEIUMCIISITh 3HAYSCHUE BETHUMHBI U aHATH3UPOBAThH
MIOJTy9YCHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPENTHOCTH U3MEPEHHUH;

e coOmomaTh TpaBWJIa TEXHUKH O€30MacHOCTH TpH pabore ¢ J1abopaTOPHBIM
00opy0BaHUEM;

® pas3nuYaTh OCHOBHBIC TPU3HAKU H3YYCHHBIX (DU3MUECKUX MOENel: MarepuaibHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYSYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SApa;
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® XapaKTepu3OoBaTb NPUHIUIBI JEHCTBUA M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOH HA UX OMMCAHUs (B TOM YUCIIE: CIIUIOMETP, AATYUKH I1OJIOKEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPHU PELICHUH y4eOHO--
IPAaKTUYECKUX 3aj]ay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHU B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(OpPMALMIO O MpUMEpax) MPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXarollen cpene;

® OCYILECTBJIATh IOMCK HHpOpMauuu (uznyeckoro coxepxkanusst B HMHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

® CIIOJIB30BaTh IPU BBIIOJIHEHUHU YUYE€OHBIX 33aJJaHUN HAyYHO--IIOMYJISIPHYIO JIMTEPATYPY
(bU3M4ecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM M3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbIEC TMCbMEHHBIE U YCTHBIE COOOIEHHs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEACTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPAMOTHO
UCMOJIb30BaTh HM3YYEHHBbIM MOHATUHHBIA amnmapar u3y4yaemoro pasjena (us3uku u
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu

CBEPCTHUKOB.
TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne  HaumeHoBaHue
(uugposbIe)
n/ | PpasjiesioB U TeM Bcer  Konrpoabn = IIpakruyeck
o0pa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padoTsl
pecypchl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY’KAOLIEr0 MUpa

Dusika - HayKa o bubmuorexa [JOK
1.1 npHpoze 2 https://m.edsoo.ru/7f41
6194
DrsIIeCKIe but6mmorekxa [IOK
1.2 2 1 https://m.edsoo.ru/7f41
BCIIMYHNHBI M
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

EcrecTBeHHOHay4 bubnmoreka [JOK
1.3 HBII METOJT 2 1 https://m.edsoo.ru/7f41
MO3HAHUS 6194
Hroro no pazneny 6

Pa3nea 2. IlepBoHauyanbHble CBeJ

€HMSH 0 CTPOCHUH BEIECTBA

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Crpocrue bu6mmoreka [JOK
2.1 1 https://m.edsoo.ru/7f41
BCIIIECTBA 6194
JIBrmkeHue u bu6mmoreka [JOK
2.2 B3aUMOJIEUCTBUE 2 1 https://m.edsoo.ru/7{41
YacTHIl BElIeCTBA 6194
ArperatHble bubmmorexa [IOK
2.3 COCTOSTHHS 2 https://m.edsoo.ru/7141
BEIECTBA 6194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
MexaHu4eckoe bubmorexa OK
3.1 A 3 https://m.edsoo.ru/7f41
6194
Viepins, vacca bubmuoreka [JOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f41
MJIOTHOCTh 6194
bu6mmoreka [JOK
33 Cwta. Bunpl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 21

JlaBneHue.
I1
ae]zf;l;;: bubmuorexa [JOK
4.1 g . 3 https://m.edsoo.ru/7{41
TBEPABIMU TEJIAMH,
6194
JKUIKOCTSAMU U 0lo4
razamu
llaBJ'IeHI/Ie buoOmmoreka HOK
4.2 5 https://m.edsoo.ru/7{41
SKUIKOCTH

6194
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bubmuoreka [JOK

A
4.3 ;;;IIZ;(EZPHOG 6 https://m.edsoo.ru/7f41
A 6194
[elictBue
JKUJIKOCTH U Ta3a brbmorexa OK
4.4 A . 7 1 3 https://m.edsoo.ru/7f41
Ha TIOTpYXEHHOE B
6194
HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
Pabora it bu6mmoreka [JOK
5.1 MOLIHOCTE 3 1 https://m.edsoo.ru/7f41
" 6194
MoocTiie bubmuoreka [JOK
5.2 MEX&HI/IBMH 5 1 https://m.edsoo.ru/7141
6194
Mexanudeckas Bubmmorexa LIOK
53 R 4 1 1 https://m.edsoo.ru/7f41
P 6194
Wroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 12
I[TPOI'PAMME
8 KUIACC
No  HanmMenoBanme Konu4yecTBo yacos DJIEKTPOHHBIE
(uudpossbie)
n/  pasgeqoBuTeM  Beer  KoHTpoubH IIpakTH4eck
o0pa3oBaTe/ibHbIE
1| NMporpaMMsbI 0 ble padoThI ue padoThbl
pecypchl
Paznea 1. TensioBble siBJIeHUS
Crtpoenue u bubmuorexa [JOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f418
BeEIleCTBa lce
TerToBLIe bu6mmorexa [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI Lce
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Pa3znesn 2. JjiekTpryeckre U MArHUTHbIE SIBJICHUS

CTtpaHuua 26 u3 67. CtpaHuua cosgaHa: 14.03.2024 09:32

DNEeKTpUYECKUe
3apsiibl. bubnmoreka [JOK
2.1 3apsoKeHHBIC 7 1 https://m.edsoo.ru/7f418
TeJla U uX Ice
B3alMOJIECICTBUE
[TocTostHHBIM bubmmoreka [JOK
2.2 AIIEKTPHUYECKHHA 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bu6mmoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/71418
SIBJICHHS
lce
DJIEKTPOMArHuT Bubmmorexa LIOK
2.4 P 4 https://m.edsoo.ru/71418
Hasi UHAYKIUS
Ice
Uroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
14.
YACOB I1O 68 3 .
ITPOI'PAMME
9 KJIACC
No  HanmMenoamnme KosmmuecTBo yacos DJIEeKTPOHHbIE
(uudposBbIe)
n/  pasgeroBuTeM  Bcer Kourponbn — Ilpakrmueck
o0pa3oBaTe/ibHbIE
I NMPOrpaMmMal 0 ble padoThI ue padoTsl
pecypchl
Pa3znea 1. Mexannueckue siBJeHUsI
M
B:::;;:;KOC bubmuorexa [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €T0
4a6
OTCaHUS
Bzaumoneicteue bubmiorexa HOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
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3aKo bubnmoreka [JOK
HBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHCHHUS
4a6
Hroro no pazneny 40
Paznen 2. Mexanndeckne Koj1e0aHusl H BOJIHBI
MexaHnndeckue Bubmmorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHUs
4a6
Mexanndeckue Bubmmorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Uroro no pazneny 15
Pasjaen 3. DjieKTpOMarHuTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI
c)
(J)IeeKTOpOeMarHHT bubmuoreka [JOK
HOE TI0JIE U
3.1 6 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bI€ BOJIHEI
Wroro no pazneny 6
Paznen 4. CBeToBbIE SIBJICHUS
3aKOHbI bubnmuoreka [JOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 4a6
JIMH3BI 1 bu6mmoreka [JOK
4.2 OINTHYECKHUE 6 3 https://m.edsoo.ru/7f41a
npudopbI 4a6
Paznoxxenue bubnuoteka [JOK
43 0eJIoro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazaeny 15
Paznen 5. KBanToBble IBJIeHUA
Ucnyckanue u bubmuorexa [JOK
5.1 MOTJIOLIEHHUE 4 1 https://m.edsoo.ru/7f41a
CBE€Ta aTOMOM 4a6
Crpoetie bubnmnoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO Si7pa
4a6
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SnepHble bubnuorexa [IOK
HBI
53 A°p 7 1 1 https://m.edsoo.ru/7f41a
peaxkuuu
4a6
Hroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-0000IaI0IM A MOYJIb
[ToBTOpEHUE N
000011IEHNE bu6mmoreka [JOK

6.1 CoJepKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca pusuku 3a 4a6

7-9 knace

Hroro no pazneny 9

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 3 27

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

N Kosaun4yecTBo 4acoB 1 DJIeKTPOHHBIE
e ara
KonrTpoas  IlpakTunue uupposbie
n/  Tema ypoka Bce usyuye
HbIE cKHe o0pa3oBaTe/bHbIE
I ro HUSA

padoThI padoTsI pecypcbl

duznka —
Hayka o

1 PUPOJIE. 1
SBneHus
MPUPOIBI

duznueckue
SIBJICHUS

dusnueckue
3 BEJIMYMHBI U UX 1
U3MEPECHHE
Ypok-
HCCICAOBAaHUE
4 "U3mepenue 1 1
TEeMITepaTypbl

IIPU TOMOLTA
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JKUJKOCTHOTO
TEpMOMETpA U
JaTYMKa
TemnepaTrypsl"”

Metonsl
HAay4YHOT'O

[MO3HAHUS.
bubmuoreka [JOK
Onucanue

5 o . 1 https://m.edsoo.ru/ff
U3UYECKUX 09722

SIBJICHUH C

MOMOIIbIO
MoJieen
Ypok-
UCCIIeIOBaHHE
"[IpoBepka
TUIIOTE3bI:
JTAIbHOCTh

6 1oJIéTa 1apuKa, 1 1
MYIIEHHOTO
TOPU30HTAIIBHO,
TeM OOJIBIIIE,
yem Oouiblie
BBICOTA ITycKa"

Crpoenue
BEIICCTBA.
OIBITHI, bu6mmorexa [IOK

7 JTOKa3bIBAIOIIHE 1 https://m.edsoo.ru/ff
JTUCKPETHOE 09fe0a
CTpOCHHE
BEIIIECTBA

JIBukeHue bubnmuoreka [JOK
8 YACTHI] 1 https://m.edsoo.ru/ff
BEIIECTBA 0a013e

Ypok-
HCCIIeOBaHUE
«OMnBITH IO

9 HAOJIIOIEHUIO 1 1
TEIJI0BOrO
pacipeHus
ra3oB»
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ArperaTHble
10 COCTOSIHUS
BEIIECTBA
OcoOenHoctu
arperaTHbIX
COCTOSTHHI
Boog:) B;H_IGHI/IG o bubmuoreka IIOK
11 paszeny https://m.edsoo.ru/ff
0a0378
«IlepBoHauanbH
bI€ CBEJICHUS O
CTPOEHUU
BEIICCTBAY
MexaHnyeckoe
IBIDKEHUE. bu6mmoreka [JOK
12 PaBHOMepHOE 1 https://m.edsoo.ru/ff
HEpaBHOMEPHOE 0a05¢c6
JIBUKCHHC
CKopocCTb. bubnunoreka [JOK
13 E nuaunns! https://m.edsoo.ru/ff
CKOpOCTH 0a079c
Pacuer iyt u bubnmoreka [JOK
14 BpEMEHU https://m.edsoo.ru/ff
JIBIDKEHUSA 0a0ae4
Wnepuus. bubnnorexa [JOK
15 Macca — mepa https://m.edsoo.ru/ff
WHEPTHOCTH TeJ 0a0cl0
IT;moTHOCTB
BEIIECTBA. bubnuoteka [JOK
16 Pacuer maccer https://m.edsoo.ru/ff
o0bema Tena 1no OaOfee
€ro MJIOTHOCTH
JlaGopatopHas
pabota
17 «Omnpenenenue
TUIOTHOCTH
TBEPAOIO TEJIa»
Pemterre azas Bu6miorexa [OK
18 Fﬁ;jf;oc“ https://m.edsoo.ru/ff
" 0al23c
BEIIECTBA
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19

Cuia kak
XapaKTEepUCTUKA
B3aHMMOJCHCTBU
s ten. Cuna

YIPYTOCTH.
3akoH ['yka

20

21

22

23

JlaGopatopHas
pabora
«3yuenue
3aBHCHUMOCTH
pacTsKeHus
(nedopmarun)
PYKUHBI OT
IIPUIIOKEHHOMN
CHUTBI»

SIBieHUE
TATOTEHUSL.
CuJia TSKEeCTH

CBs13b MEXIY
CHIIOH TSKECTH
1 MaccoH TeJa.
Bec Temna.
Pemenue 3agau
o teme "Cuna
TsOKECTH"
Cuna TsbKecTH
Ha JPyTrux
IUIaHETaX.
duznueckue
XapaKTEePUCTHK
W TIJIaHET

bubmuorexa [JOK
https://m.edsoo.ru/ff
0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al502

24

25

26

Wsmepenue cuit.
Hunamometp

Bec tena.
HeBecomocTh

CrnoxeHnue 1Byx
CHII,
HaIlpaBJIEHHBIX
0 OAHOM
IPSIMO.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oal8cc

bubmuoreka [JOK
https://m.edsoo.ru/ff
0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ala70
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PaBHOEliCTBYIO
iasi CUJI

27

28

29

30

31

32

Penrtenue 3anau
10 TEME
"PaBHONIEHCTBY
romas cui'

Cuna TpeHus u
€€ BUJEBL.
Tpenue B
pupoje u
TEXHUKE
JlaGopaTopHas
pabora
«3y4yenue
3aBUCUMOCTH
CHUJIBI TPEHUS
CKOJIBXKEHUS OT
CUJIbI JABJICHUS
U XapakTepa
CONPUKACAIOLIN
xcst
MTOBEPXHOCTEMN

Pemenue 3amau
Ha onpeJielIeHue
PaBHOIECHCTBYIO
€ CUIIBI
Pemenue 3agau
mo TemaM: «Bec
Teay,
«['paduueckoe
n300pakeHune
crny, «CHuiany,
«PaBHOZEHNCTBY
foIas CHUI»

KonTtponbnas
pabota no
TeMam:
«MexaHn4ecKo
€ IBIDKCHUEY,
«Macca,
TJIOTHOCTBY,
«Bec Temay,

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff
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«["paduueckoe
n300pakeHune
crny, «Cuian»
[aBienue.
CriocoOsr bubnmoreka [JOK
33 YMCHBIIICHUS U https://m.edsoo.ru/ff
YBEJIUYEHUS 0a20a6
JIaBJICHUS
[laBiienue rasa.
3aBUCHUMOCTh bubmmoreka [JOK
34 JIaBJICHUS ra3a https://m.edsoo.ru/ff
oT 00BEMa, 0a2376
TEMIIepPaTyphI
Ilepenaua
JIaBJICHUS
TBEPABIMU bubmmorexa [IOK
35 TeJIaMH, https://m.edsoo.ru/ff
JKUIKOCTSIMU U 0a25b0
razaMu. 3aKOoH
ITackans
JlaBneHue B
FHAROCTH H bubmuoreka [JOK
36 ;if:;aHHoe https://m.edsoo.ru/ff
o 0a2718
JIeHCTBHEM
CHJTBI TSDKECTH
Pemenue 3agau
O TEME bu6mmoreka [JOK
37 ;i;izijie; https://m.edsoo.ru/ff
0a2826
rase. 3akoH
TTackamns»
bubmuorexa [JOK
38 SZZS;TIOMHCC https://m.edsoo.ru/ff
0a2970
T —— but6mmorexa [IOK
39 . https://m.edsoo.ru/ff
Hpeee 0a3136
ManomeTpsl.
40 HopmHeBoﬁv
JKUIKOCTHBII
HAacoc
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g:;f;iepa bubnmoreka [JOK

41 — https://m.edsoo.ru/ff
0a2bsSa

CYIIECTBOBAHUS

Bec Bozmyxa. bubnmoreka [JOK
42 ATtMocdepHoe https://m.edsoo.ru/ff

JaBJIEHUAE 0a2b5a

N3mepenne

aTMochepHOro bubnmoreka [JOK
43 JTABJICHMSI. https://m.edsoo.ru/ff

OnbIT 0a2da8

Toppuuennu

3aBUCUMOCTh

aTMochepHOro bubnmoreka [JOK
44 JIaBJICHUS OT https://m.edsoo.ru/ff

BBICOTHI HaJT 0a2fc4

YPOBHEM MOPS

bapomerp-

aAHTel\fI)gfgépﬂoe Bbubnunorexa LIOK
45 aBneHe Ha https://m.edsoo.ru/ff

0a2fc4

Pa3ITUYHBIX

BBICOTaX

Pemenue 3agau

o teme "
46 Atmocheproe

napieHue"

JenicTBue

KUIKOCTH U

rasza Ha bubnuoteka [JOK
47 MOTPYKEHHOE B https://m.edsoo.ru/ff

HHX TEJIO. 0a3276

Apxumenosa

cuia

JlaboparopHas

pabota

«Omnpenenenue bubmuorexa [JOK
48 BBITAJIKUBAIOIIIEC https://m.edsoo.ru/ff

1 CHIIBI, 0a33fc

JIEUCTBYIOLLEH

Ha TeJo,
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MOTPY>KEHHOE B
KUIKOCTHY

49

JlaGopaTopHas
pabora o Teme
«HccnenoBanne
3aBUCHUMOCTH
BEca Teja B
BOJIe OT 00BEMa
MOTPY>KEHHOU B
KUJKOCTh
4acTH Tea»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3514

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3a9%6

51

52

JlaboparopHas
paborta
"KoHcTpynposa
HUE apeoMeTpa
W
KOHCTPYUPOBaH
ue JOJKH U
OIpenieNieHue €€
TPy30MO0ABEMHO

ctu"

Pemenue 3amau
10 TEMaM:
«IlnaBanne
CY/OB.
Bo3znyxormiaBan
ue», «Jlapnenue
TBEPJBIX Te,
JKUAKOCTEH U
ra3oB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3654

53

KoHTtponbHas
pabora 1o Teme
«JlaBnenue
TBEPJBIX TE,
JKUAKOCTEN U
Ta3oB»

54

Mexauuueckas
pabora

but6mmorexa [IOK
https://m.edsoo.ru/ff
0a3{82
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55

MontHoCTb.
Enuannel
MOIITHOCTU

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3182

56

Ypok-
HCCIICAOBAHHUE
"Pacuér
MOIIHOCTH,
pa3BUBaeMOM
pHU NOABEME
o jectauie"

57

IIpoctslie
MEXaHHN3MBI.
Ppruar.
PasnoBecue cun
Ha pblyare

58

59

60

Ppruaru B
TEXHUKE, ObITY
U TIPUPO/IE.
JlaGopaTopHas
pabora
«HccnenoBanue
YCIOBUU
paBHOBECHS
peIaara

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBeECHS
pbIaara

Koadduunent
MI0JIE3HOTO
JIEUCTBUSA
MeXaHHU3Ma.
JlaboparopHas
pabota
«3mepenue
KT
HaKJIOHHOM
MIJIOCKOCTH

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a478e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a48a6

61

Pemenue 3agau
10 TeMe
"Pabora,

but6mmorexa [IOK
https://m.edsoo.ru/ff
0a4c48
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MOIIHOCTb,
KHHH

62

Mexanandeckas
SHEPTHUsl.
Kunernueckas
u
MOTEHIIMAIbLHAS
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a4252

63

3aKkoH
COXpaHEHUS
MEXaHUYEeCKOU
SHEPrUuu

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a4360

64

Ypok-
AKCIIEPUMEHT
10 TEME
"OxcnepumeHTa
JIEHOE
omnpeaeieHue
W3MEHEHMS
KUHETHYCCKOU
n
MMOTCHIINATEHON
SHEPTUH NPHU
CKaThIBAaHUH
TeJa o
HaKJIOHHOM
IUIOCKOCTH"

65

Kontponbnas
pabora 1o Teme
«Pabota n
MOII[HOCTb.
OHeprus»

66

Pe3epBHbIit
ypok. Pabora c
TEKCTaMH T10
TeMe
"MexaHHn4ecKoe
IBHKeHHnE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oadeeb

67

Pe3epBHbIit
ypok. Pabora c
TEKCTaMU TI0
TeMe

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Oadfte
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

"JlaBrieHune
TBEPABIX TE,
JKHUAKOCTEU U
rason"

68

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU TI0
teme "Pabora.
MOouHOCTb.
Oneprus"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

8 KUIACC

68

Ne
n/
n

Tema ypoka

OcHOBHBIC
MOJIOKEHHS
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPUHU U UX
OIIBITHBIE
MIOITBEPIKICHU
S

KoaunuecTBo yacoB

Bce
ro

Kontpoanr  IlpakTnue
HbIe cKHe
padoThI padoThI

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchI

Jlara
U3y4eH
us

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a5256

Maccau
pasmep aToMOB
1 MOJIEKYJT

Monenu
TBEPAOTO,
YKHUJIKOTO H
razo00pa3Horo
COCTOSTHHI
BEIIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a540e

O0bBsaAcHeHNE
CBOMICTB
TBEPAOTO,
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

10

11

JKHJIKOTO U
ra3oo0pa3Horo
COCTOSIHUM
BEIeCTBA Ha
OCHOBE
ITOJIOKEHUH
MOJIEKYJIIPHO-
KHHETUYECKOM
Teopuun

Kpucrannmuuec
KHE U
aMmopdHbIe
Tena

CmauuBaHue u
KalnWUIIPHOCT
b.
[ToBepxHOCTHO
€ HaTsKEHUE

TemnoBoe
pacuMpeHue u
coxaTue

Temneparypa.
CBsi3b
TeMnepaTypbl
CO CKOPOCTBIO
TEIIOBOT'O
JIBUKEHUS
YaCTHI]

BnytpenHsas
SHEPIHUs.
Croco0sl
WU3MEHEHUS
BHYTPEHHEMN
SHEPruu

Bunbr
Terlonepeaay
u

Ypok-
KOH(epeHIIUs
"IIpakTH4ecko
e
MCIIOJIb30BaHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a5530

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a5a26

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a5c60

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a6412

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a65¢c0
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

12

€ TEeTUTOBBIX
CBOWCTB
BEIICCTB U
MaTepuasoB B
HEJSIX
SHEprocoepex
eHus"

KomnaectBo
TEIIOTEI.

V nenpHas
TEMI0EMKOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a6976

13

14

YpaBHeHue
TEIUIOBOrO
OajaHca.
TemnooOMeH u
TEIIOBOE
paBHOBECHE

JlaGopaTopHas
pabora
"UccneqoBanu
€ SIBJICHUS
TeII000MeHa
npu
CMEIIMBAHUH
XOJIOJTHOW U
ropsiueit BojbI"

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a7088

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a6a98

15

16

Pacuer
KOJINYECTBA
TEIUIOTHI,
HEOOXOIUMOT0
JUISt
HarpeBaHus
Tella U
BBIJICTIIEMOTO
UM TIpU

OXJIAK ICHUH
JlaGopatopHas
pabora
"Onpenenenue
YAEIbHOU
TEIUIOEMKOCTH
BemecTBa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a6bbb0
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https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

17

OHeprus
TOILIMBA.
VY nenbHas
TEII0Ta
CropaHus

Bbubnuoreka LIOK
https://m.edsoo.ru/ff
0a7b5a

18

19

20

21

ITmaBnenue u
OTBEp/ICBaHUE
KpUCTAJUTHYEC
KUX TeJl.

V nenpHas
TEII0Ta
IJIaBJICHHUS

JlaGopaTopHas
pabora
"Onpenenenue
yAeJIbHOU
TEIUIOTHI
TUTABJICHUS
apaa
[Tapoo6pa3zoBa
HUE U
KOHICHCAIISI.
Hcnapenne

Kunenue.

VY nenbHas
TEIUIoTa
napooOpa3oBa
HUS U
KOHICHCAIIHH.
3aBHCHUMOCTH
TEeMIEPaTyphl
KUIICHUS OT
aTMOC(epHOTo
JABJICHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a71d2

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a72fe

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a740c¢

bubmmoteka [IOK
https://m.edsoo.ru/ff
0a786¢

22

Brnaxnocts
BO3/yXa.
JlaGopatopHas
pabora
"Onpenenenue
OTHOCHUTEJIBHO
1 BIIAJKHOCTH
BO3ayXxa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0a7628
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https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

23

Pemenue
3a1a4 Ha
onpeacIcHue
BJIAYKHOCTH
BO3/yXa

24

25

IIpuHumMIBL
paboTsl
TEIIOBBIX
JIBUTATEJICIH.
[TapoBas
TypOuHa.
JlBurarennb
BHYTPEHHETO
CropaHus
KIITJI
TEIJIOBOTI'O
JIBATATEIIS.
TeroBwie
JIBUTATEIIA U
3aIuTa
OKpYyXaromein
cpebl

bu6mmoteka [IOK
https://m.edsoo.ru/ff

26

3akoH
COXpaHEHUs U
TIPEBPAIICHHUS
JHEpPIruu B
TEIIOBBIX
mporeccax

27

28

IToaroroBka x
KOHTPOJIBHON
pabote 1o
TEME
"TeroBble
SIBIICHHS.
N3menenune
arperaTHbIX
COCTOSIHUM
BerecTna"

KonTtponbnas
pabota no
TeMe
"TerioBble

bu6nuoreka [IOK
https://m.edsoo.ru/ff

bu6nunorexa LIOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

SIBIICHHS.
N3menenne
arperaTHbIX
COCTOSIHUM
BemecTna"

29

DneKTpu3zanus
tei. JIBa pona
INEKTPUUYECKU
X 3aps/10B

30

31

32

Ypok-
HCCIICAOBAHUE
"DnekTpuszanu
g Ten
WHIYKIUEH U
npu
COTIPHUKOCHOBE

HUHU

B3aumoneiicts
ne
3apsKCHHBIX
Ten. 3aK0OH
Kynona

DNEKTPUUECKO
€ ToJe.
HanpsixenHoc
Tb
AIIEKTPUYECKOT
0 MOJI.
ITpuHMn
CYIIEpPHO3UIINH
JNEKTPUYECKU
X moJen

bubmuorexa [JOK
https://m.edsoo.ru/ff

bu6nuoreka [IOK
https://m.edsoo.ru/ff

33

Hocurenn
INEKTPUYECKU
X 3aps1/10B.
OneMeHTapHBI
1 3aps.
Crpoenue
aToma

34

IIpoBoiHUKYN 1
JUDJIEKTPUKU.
3aKoH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

COXpaHCHHS
AIIEKTPUYECKOT
0 3apsija

35

Pemenne
3aJa4 Ha
MIPUMEHEHHUE
CBOMCTB
AIIEKTPUYECKU
X 3apsiioB

bubnuoteka LIOK
https://m.edsoo.ru/ff

36

DIIEeKTPUUYECKH
1 TOK, yCIIOBUS
€ro
CyILIECTBOBaHU
a. UcTouHuKH
3JIEKTPUYECKOT
0 TOKa

bubnuoreka LIOK
https://m.edsoo.ru/ff

37

JencTBus
3JIEKTPUUYECKOT
0 TOKa

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

38

39

40

VYpok-
UCCIIEJOBaHUE
"JleiicTBUE
JIEKTPUUYECKOT
0 IoJIs Ha
IIPOBOJHMKH U
JUDJIEKTPUKH"

DNeKTPpUUYECKH
1 TOK B
MeTaax,
KUAKOCTSIX U
razax

DneKkTpuyecka
s Lenb U €€
COCTaBHBIE
4acTu

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

41

Cuna ToKa.
JlaboparopHas
pabora
"U3mepenue u
peryiMpoBaHu
€ cuJIbl TokKa"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

42

43

44

45

46

DNEeKTpUUECKO
€ HanpsDKEHHE.
BoubT™meTp.
JlaGopaTopHas
pabora
"U3mepenue u
peryJiMpoBaHu
e
HanpspkeHus"

ConpoTuBieHu
€ TIPOBOJIHUKA.
VneapHOE
COTNPOTHUBIICHU
€ BeIIeCTBa

JlaGopaTopHas
pabora
"3aBUCUMOCTD
IEKTPUIECKOT
0
COIPOTHBIICHU
s TPOBOTHHUKA
OT €ro JJIVHBI,
TI0MIaIn
MOTIEPEYHOTO
CEYeHHUs U
Martepuana"

3aBHCUMOCTh
CHIIBI TOKA OT
HATPSDKEHUSL.
3akoH Oma
JUISL y4acTKa
enu

JlaGopatopHas
pabora
"UccmenoBaHu
€ 3aBUCHMOCTH
CHUTBI TOKa,
WIYIIETo uepes
pe3ucrop, ot
COIIPOTHBIIEHU
s pe3ucropa u

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff

bu6nmoreka [IOK
https://m.edsoo.ru/ff

bubmnoreka IIOK
https://m.edsoo.ru/ff

bu6nuoreka [IOK
https://m.edsoo.ru/ff

but6mmorekxa [IOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

HaIPsDKCHUS
Ha pe3ucrope”

47

ITocaenoBaren
bHOE U
napajuieabHoe
COEIUHEHUS
MIPOBOJIHUKOB

48

49

JlaGopaTopHas
pabora
"ITpoBepka
npaBUIIa
CJIOKEHUS
HanpsHKeHUH
npu
MocIeI0BaTeNb
HOM
COEITMHEHUU
ABYX
pe3ucroposn”
JlaGopaTopHas
pabora
"ITpoBepka
npaBuiIa s
CHWJIBI TOKA TIPU
napauieIbHOM
COCTUHEHUH
pe3uctopoB”

bubnuoreka LIOK
https://m.edsoo.ru/ff
0aaas8

bu6mmoteka [IOK
https://m.edsoo.ru/ff
Oaadle

50

51

Pemenne
3aJa4 Ha
MPUMEHEHUE
3akoHa OMa
IS
pa3IUYHOTO
COEUHEHMS
MIPOBOJIHUKOB

Pabora u
MOIIIHOCTb
ANEKTPUUECKOT
0 TOKa. 3aKOH
Jxoyns-
Jlenna

bu6mmoteka [IOK
https://m.edsoo.ru/ff
Oaaf8a

bu6nunorexa LIOK
https://m.edsoo.ru/ff
0abl124
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

52

53

54

55

56

JlaboparopHas
pabora
"Onpenenenue
paboTHI 1
MOIITHOCTH
ANEKTPUUECKOT
o Toka"

DIIEKTPUUYECKHU
€ 1IenH U
noTpeduTenu
AIEKTPUUYECKO
1 DHEpruu B
OBITY.
Kopotkoe
3aMbIKaHUE

IToaroroBka k
KOHTPOJbHOU
pabote 1o
TeME
"DnexTpuueck
W€ 3apsibl.
3apsKeHHbIE
Tena u ux
B3aUMOJECHUCTB
Hsl.
ITocTossHABIH
ANEKTPUIECKU
# TOK"
KonTponbHas
pabota 1o
TeME
"JnexTpuueck
We 3apsibl.
3apsKEeHHbIE
Tena u ux
B3aUMOJCHUCTB
Hsl.
IIocTrossHHBIN
AJIEKTPUUYECKU
1 TOK"
IIocTosiHHEIE
MAarHHMTHI, HX

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0ab3e0

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ab660

bubnnoreka IIOK
https://m.edsoo.ru/ff
0Oabd2c

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oabea8
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

B3aNMOJIEVICTB
ue

57

Ypok-
HCCIICAOBAHUE
"N3yueHnue
moJiei
IMOCTOSHHBIX
Mar{uToB"

bubnuoreka LIOK
https://m.edsoo.ru/ff

58

MaruntHoe
ToJIE.
MaruntHoe
oJjie 3emMiu u
ero 3Ha4YcHHE
JUIS SKW3HU Ha
3emine

bubnuoteka LIOK
https://m.edsoo.ru/ff

59

60

61

OmnbIT
Opcrena.
MaruutHoe
oJie
3JIEKTPUYECKOT
0 TOKa
MaruuntHoe
MOJIe KaTyIIKH
C TOKOM

IIpumeHeHne
3JIEKTpOMarHu
TOB B TEXHUKE.
JlaboparopHas
paborta
"U3yuenue
JENUCTBUS
MarHMTHOTO
HOJIS Ha
IIPOBOJHUK C
TOKOM"

OnexTpoaBura
TEeIlb
ITOCTOSIHHOT'O
TOKa.
Hcnons3oBanu
e
AJIEKTPOIBUTAT

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff

bubmmoteka [IOK
https://m.edsoo.ru/ff

bu6nunorexa LIOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

ernei B
TEXHHUUYECKUX
YCTPOMCTBAX U
Ha
TpPaHCIIOPTE.
JlaGopaTopHas
pabora
"KoHcTpyHnpoB
aHue u
U3y4CHUE
paboTsl
3IEKTPOABUTAT

€I

62

63

OnBbITHI
®dapanes.
3aKkoH
3JIEKTPOMAarHu
THOH
WHIYKIHUU.
[IpaBuio
Jlenna

DIeKTporeHep
atop. Crioco0Ob1
MOJTy4eHUs
AIEKTPUUYECKO
W DHEpruu.
DIIEeKTPOCTAHI]
WU Ha
BO300HOBJISIEM
BIX
HUCTOYHUKAX
SHEPTUU

64

IToaroroBka x
KOHTPOJIbHON
pabote 1o
TEME
"DnexTpuueck
ue u
MarHUTHBIE
sBIEHUS"
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KonTtponbnas
paborta o
TeEME

65 "DneKTpruUecK
ue u
MarHUTHbIE
ABJICHUS"

Pe3epBHblii
ypok. Pabora ¢
TEKCTaMU 110
66
TemMe
"TemnnoBsle

saBieHus"

PezepBHbIit
ypok. Pabora ¢
TEKCTaMU 110
67 TeMe
"[TocTossHHBIM
ANEKTPUUECKHU
i TOK"
PesepBHbIit
ypok. Pabora c
68 TEKCTaMU 110
TeMe
"MarauTHbIC
sBACHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oacb14

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oacc5e

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oacdc6

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

9 KJIACC

Ne
n/ Tema ypoka
n

68 2

KoanuecTBo 4acoB

Ko 0
Bee HTPOJIb

ro

Hble
padoThI

14.5

IIpakTHye
cKHe
padoThI

Jara
usyue
HUA

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Mexanunyeckoe
JBUYKEHUE.
MarepuanbHas
TOYKa
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https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

Cucrema
oTCYeTa.
OTHOCHUTEILHOCT
b
MEXaHHUYECKOTO
JIBYOKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ad474

PaBHOMepHOE
MPAMOJIMHEHHOE
JBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ad19a

HepasHomepHoe
IIPSMOJIMHEMHOE
JIBMDKEHUE.
Cpennsisi u
MI'HOBEHHasl
CKOpOCTh

[IpssmonuneiHOe
PAaBHOYCKOPEHHO
€ IBU)KEHHUE.
Yckopenue

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ad8d4

CxopocTb
MIPSMOJIMHENHOT
0
PaBHOYCKOPEHHO
IO IBUKCHHUS.
I'paduk
CKOPOCTH
Jlaboparopnast
pabota
"Onpenenenune
YCKOpEHHUS Tela
npu
PaBHOYCKOPEHHO
M JIBMDKCHHH 110
HAKJIOHHOM
IIJIOCKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oadbl18

CBobOogHOE
MaJieHue Tel.
OneiTel ["anuies

PaBHOMepHOE

bubmuorexa [JOK
ABHUKCHHUCEC 110
https://m.edsoo.ru/ff
OKPYKHOCTHU.
by 0ael 76
[lepuon n
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

4acToTa
oOpareHusl.
JIuneitnas u
yriIoBas
CKOPOCTH
IentpocTpemur
10 eJIbHOE
YCKOpEHHUE
[lepBrlii 3aKoH bubmmorexa [IOK
11 HeroToHa. https://m.edsoo.ru/ff
BekTop cuiibl Oae612
E:(I:::HTKOH bubmuoreka [JOK
12 PagHoneiicTEyI0 https://m.edsoo.ru/ff
Oae72a
masi cuiia
EII;:::H?KOH bubmuoreka [JOK
13 C https://m.edsoo.ru/ff
yIepro3uius 026082
CHUII
Pemerte sanat bubmuoreka [JOK
14 Hé TPHMEHEHHC https://m.edsoo.ru/ff
3aKOHOB 0ach6e
HrroTona
Cuna bu6mmoreka [JOK
15 YIIPYTOCTH. https://m.edsoo.ru/ff
3axoH ['yka Oaeca2
Pemenue 3agau
16 o Teme «Cuia
YIPYTOCTHY
JlaboparopHnast
paborta bubnuotexa [JOK
17 «Onpenenenue https://m.edsoo.ru/ff
KECTKOCTH Oaee28
TIPYKUHBDY
bu6mmorekxa [IOK
18 Cuna tpenus https://m.edsoo.ru/ff
0af738
Pemenue 3agau bubmuorexa [JOK
19 o Teme «Cuna https://m.edsoo.ru/ff
TPEHUS Oafa26
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https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

20

Jlaboparopuast
paborta
"Onpenenenue
kod(durmenrta
TpEHUs
CKOJIb)KeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oaf8be

21

22

23

Pemenue 3amaq
10 TEME
"3aKOHEI
Hrrorona. Cuna
YIOPYTOCTH.
Cuna tpenus"
Cuita TSDKeCTH B
3aKOH
BCEMHPHOTO
TSATOTEHHUSL.
Yckopenue
CBOOOJTHOTO
magcHus

Ypok-
KOH(EpEeHIIHS
"JIBu>KEeHUE TET
BOKpYT
TpaBUTAIMOHHOT
0 IIEHTpa
(Conneunas
cUCTEeMa).
I'amaxkTukn"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oafb8e

bubmuoreka [JOK
https://m.edsoo.ru/ff
0af044

24

Pemenne 3amaq
o teme "Cuna
TSOKECTH U 3aKOH
BCEMHUPHOIO
TATOTEHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0af51fy

25

[IepBas
KOCMHYECKas
CKOPOCTb.
HesecomocTs u
neperpy3ku

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0af33c

26

PaBHOBecue
MaTepuatbHON
TOYKH.
AOCOIIIOTHO

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Oafe36
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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TBEPIOE TEJIO.
PaBHOBecue
TBEPIOTO TEJA €
3aKpETUIEHHOI
OCBIO BpalleHUs

27

MOMEHT CHIIBL.
LenTp TsxecTn

28

29

Pemrenue 3amau
10 TEME
"MOMEHT CHIIBI.
Hentp TsixecTn"

IToaroroBka x
KOHTPOJIbHOM
pabote 1mo Teme
"MexaHu4ecKoe
JIBHIKCHHE.
BzaunmogneiictBn
e ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b0408

30

KoHntposbHas
pabota 1mo Teme
"MexaHu4ecKoe
JIBHIKCHHE.
BzaumopeiictBu
e Ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b06ec

31

32

33

Nmnynsc Tena.
NmMnynse cuisl.
3aKkoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEynpyroe
B3aHMOJICHCTBHE
Pemenune 3amau
mo Teme "3aKoH
COXpaHEHUs
nMmIyibca"
Ypok-
KOH(epeHIHs
"PeakTuBHOE
JBHKCHHE B
MpUpoJIe U
TexXHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b07fa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b096¢
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34

Mexannueckas
pabota u
MOIIHOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b0ag4

35

PaGora cuiibl
TAXKECTU, CUIIBL

YIPYTOCTH H
CUJIBI TPEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

39

JlaGopaTopHas
paborta
«Onpenenenue
paboThI CHITBI
TPEHUS TPU
paBHOMEPHOM
JBUKCHHUH TeJa
1o
FOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEprus

Kunernmueckas
SHEPTHUsl.
Teopema o
KHMHETUYECKOM
SHEPIUU

3akoH
COXPaHEHHUS
SHEPTUU B
MEXaHHKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0c32

40

41

JlaGoparopHas
paborta
«3yuenue
3aKOHa
COXpaHEHHUS
SHEPrUmn»

KoneodarensHoE

JABHOKCHHUEC U €T'O
XapaKTCPUCTHUKHN

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Obl2fe

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxatromue
KoJIeOaHus.
BeiHyX/1€HHBIE

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0b2010
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KOJICOAaHUS.
Pe3onanc

MaremaTuuecku
43 1 Y IPYKUHHBIA 1
MasSTHUKH
Ypok-
HCCIICIOBAHUE

«3aBUCUMOCTE
bu6mmoreka [JOK

1 1 https://m.edsoo.ru/ff
0b197a

nepuoja

44 .
KosiebaHuii oT

KECTKOCTHU
IIPY’KHUHBI U
MAacChl Tpy3a»

[IpeBpaienue
45 SHEPIruu Mpu

MCXAHHNYCCKHUX
KOoJIe0aHUAX

JlaGopaTtopHas
pabora

«Ompenenenue
p bubmuoreka [JOK
qaCTOThI U

46 1 1 https://m.edsoo.ru/ff
reprona Oblaec

KOJIeOaHui
MIPYXKUHHOTO
MasATHUKA

JlaboparopHnast
paborta
«IIpoBepka
HE3aBUCHUMOCTHU
nepuoja
KoseOaHui
rpysa,
MOJIBEILIEHHOTO K

bu6mmoreka [JOK
1 1 https://m.edsoo.ru/ff
0b197a

47

HHUTH, OT MAaCChI
rpy3a»

Mexannueckue

BOJIHBIL.
. bubnnoreka [JOK
CBoiicTBa

48 MEXAHICCKIX 1 https://m.edsoo.ru/ff
0b21fe

BOJIH.

[IpononbHBIE
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IIOIIEPEYHBIE
BOJIHBI

49

Ypok-
KOH(epeHIHs
"MexaHH4ecKHue
BOJIHEI B
TBEPIOM TeEJIE.
CelicMuueckue
BOJIHBI"

50

3BYK.
Pacnipoctpanenu
€ U OTPAKEHUE

3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmronenue
3aBHCUMOCTHU
BBICOTHI 3ByKa OT
JacTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHA.
AKycTHYECKHI
pe30HaHC

53

Ypok-
KOH(pepeHIUs
"V bpTpa3zByk u
UH(OPa3BYK B
pUpoje u
TeXHHUKE"

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

54

55

ITonroroBka K
KOHTPOJIBHON
pabote 1o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHuuecKue
KOJICOaHMs U
BOJHBI"

KoHnTponbHas
pabota o Teme
"3aKoHbI
COXpaHCHHS.

bubmuoreka [JOK
https://m.edsoo.ru/ff
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Mexannueckue
KoJe0auus u
BOJTHEI"

56

DNEeKTpOMarHuT
HOE TIOJIE.
DNEeKTpOMarHuT
HBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CpoiicTBa
3JEKTPOMAarHUTH
BIX BOJIH

Ypok-
KOH(EepeHIIHS
"[MIkana
3JIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTH
BIX BOJIH IS
COTOBOM CBA3U"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b2fe6

59

60

61

Ypok-
HCCIIeI0BaHUE
"N3yuenue
CBOWCTB
3JEKTPOMAarHuTH
BIX BOJIH C
MTOMOIIBIO
MOOWJIHBHOTO
tenedona"

Pemenue 3amau
Ha OmpeieTIEeHue
YacTOTHI M
TUIMHBI
AJIEKTPOMArHUTH
OH BOJTHBI

ONEKTPOMarHuT
Has Ipupoja
ceera. CkopocTh
CBeTa.
BonnoBeie
CBOMCTBA CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b2c6ec

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b31d0
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Hcrounnku

CBeTa.

[IpsimonuHeiiHOe bubmmorexa [IOK
62 pacrpocTpaHeHH 1 https://m.edsoo.ru/ff

€ cBeTa. 0b3658

3aTmMeHus

ComHia u JIyHsl

3akoH
OTpaKEHUS

CBeTa. 3epKana.
P bu6mmoreka [JOK
Pemrenue 3amau

63 A IDHMCHCHIC 1 https://m.edsoo.ru/ff
P 0b38c4

3aKOHa
OTpaKEHUS
cBeTa

IIpenomnenne
bubmuoreka [JOK
cBeTa. 3aKOH

64 e TOMICHIA 1 https://m.edsoo.ru/ff
P Ob3aea

CBCTa

Ilomno€
BHYTpEHHEE
OTpaKEHUE

CBeTa.
bu6mmoreka [IOK
Wcnonb3oBanune

65 HOMHOrO 1 https://m.edsoo.ru/ff
5 Ob3c5c

BHYTPEHHETO
OTpaKEHUs B
ONTUYECKUX
CBETOBOAAX

Jlaboparopnast
pabota
"UccnenoBanue
3aBUCHMOCTH
yria

66 MIPEIOMIICHUS 1 1
CBETOBOTO Jy4a
OT yTJjia MajeHus
Ha TpaHUIe
"BO3yX-

CTCKJIO

Ypok-

67
KOH(EpeHIHS
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68

"Mcnonabp30BaHuE
MOJIHOT'O
BHYTPEHHETO
OTpaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOH
Has CBSI3L"

JIMH3EL
Onruueckas
CUJIa JINH3EI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b3f2¢

69

[Toctpoenue
M300paXeHUI B
JTUH3aX

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b444a

70

71

72

JlaGopaTopnas
pabora
"Onpenenenue
¢boxycHOTO
paccTosHus U
ONTHUYECKOU
CHJIBI
cobuparomeit
JUH3BI"

Ypok-
KOH(epeHIHs
"Onruueckue
JTUH30BBIC
npuoopsr"
['ma3 kak
ONITUYECKast
cucTeMa. 3peHue

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b4206

bu6mmoreka [JOK
https://m.edsoo.ru/ff
OcOa7e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b4684

73

74

Ypok-
KOH(pepeHIUs
"leexTor
3penust. Kak
COXpPaHUTb
3penue"”

Paznoxenune
Oenoro ceera B
cnektp. OnbITh
HreroTona.
Crnoxxenue
CHEKTPAITLHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c0f4c
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L[BETOB.
Jucnepcus
CBETa

75

76

JlaGopaTopHnas
pabota "OnbITHI
10 Pa3JI0KEHUIO
Oenoro ceera B
CIICKTp U
BOCHPHSTHIO
BeTa
MPEIMETOB MPHU
UX HAOJIOIECHUN
gepes BETOBBIC
buabTpEl"
Ypok-
MPAKTUKYM
"BoJiHOBBIE
CBOICTBA CBETA:
TUCTIepCHS,
uHTEephEpeHII
u audpakmms"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cOe2a

77

78

79

80

81

OnpITHI
Pezepdopna u
TTaHeTapHas
MOJIeTh aToMa

ITocTynarsl
bopa. Monens
atoma bopa

Hcnyckanue u
MOIJIOLEHUE
CBETAa aTOMOM.
KBaHTHI.
JIluneituatsie
CIIEKTPBI
Ypok-
MPaKTUKYM
"Habmonenue
CITIEKTPOB
ncnyckanus"

PagnoakTuBHOCT
b U €€ BUIbI

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocl2a8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocl44c

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c1550

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cl672
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

Crpoetine bubnmoreka [JOK
82 :;Kﬁlzga?pa' https://m.edsoo.ru/ff
Ocl8ac
MOJICTIb
PanuoakTuBHEIE bubmuoreka [JOK
83 MIpEeBpAICHUS. https://m.edsoo.ru/ff
H3oTtomnsl Oclal4
Pemenne sanas bu6mmoreka [JOK
84 T TEME: https://m.edsoo.ru/ff
"PagroaKkTUBHBI
| Oclb4a
€ TpeBpaIeHus
85 [Tepuon
noJiypacrnazia
Ypok-
KOH(EepeHIHS
"PaTnoaKTHBHEI bu6mmoreka [JOK
86 € U3JIy4YCHHUS B https://m.edsoo.ru/ff
MpUpoe, 0c2126
MEIULINHE,
TeXHUKE"
Snepnbie
peaKkIuu.
3aKOHBI bubnmuoreka [JOK
87 COXpaHEHUs https://m.edsoo.ru/ff
3apsI0BOTO U Oclc58
MacCOBOTO
quCel
DHEPpIHs CBA3H bubmuoreka [JOK
88 gﬁ:iﬁ:&?ﬁ https://m.edsoo.ru/ff
Ocld7a
SHEPTUU
Pemenune 3ama4
29 o TeMe
"SAnepHbie
peakuun"
Peaknuu
cHmTesa f bubmuorexa [JOK
90 JICIICHHA ANICP- https://m.edsoo.ru/ff
Hcrounukn
Ocle88
sHepruu CosHIa
U 3BE3]T
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

91

92

Ypok-
KOH(epeHIHs
"SAnepuas
SHEPreTHKA.
HeiicTBus
PaOaKTUBHBIX
W3JIy4YCHHUH Ha
KUBBIC
opraHu3msi"

IToaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"DJIeKTPOMarHuT
HOE TI0JIe.
DNEeKTpOMarHuT
HBIE BOJIHBI.
KBantoBbIie
siBJIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c223e

93

94

95

KoHntposbHas
pabota 1mo Teme
"DJIeKTPOMarHuT
HOE T0JIE.
ONEKTPOMarHuT
HbIE BOJIHBI.
KBanTOBBIE
SIBJICHUS "

[ToBTOpEHUE,
obo01ieHue.
JlaGopaTopHsble
paboThI 1O
Kypcy
"B3anMoIeiCcTB
ue ten"

[ToBTOpEHHUE,
00001IeHHE.
Pemenne
pacyYeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TEME
"TemnoBbie
npoiiecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c245a

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0c2572
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

96

97

[ToBTOpEHHUE,
o0o01eHue.
Pemienue
pacyeTHBIX U
Ka4eCTBEHHBIX
3a/1a4 10 TeMe
"KIIJI TerioBbix
nBuraresein”

[ToBTOpEHUE,
00o01IeHNE.
Pemenne
pacyeTHBIX U
Ka4eCTBEHHBIX
3aJ1a4 I10 TeME
"KIT,
3JIEKTPOYCTAaHOB

OK

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30

98

[ToBTOpEHHUE,
0000111eHHE.
JlaGopatopHsbie
paboTHI IO
Kypcy
"CBeTOBBIC
SABJICHHS"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c2c52

99

10

10

[ToBTOpEHUE,
0000IIICcHHE.
Pabora ¢
TEKCTaMH 110
TeMe "3aKOHEBI
COXpaHEHUs B
MexaHuke"

[ToBTOpEHUE,
00001IeHHE.
Pa6oTa ¢
TEKCTAMH 110
TeEME
"Konebanusa u
BOJIHEI"

[ToBTOpEHUE,
00001IeHHE.
Pab6oTa ¢
TEKCTaMU 110

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2d6a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c2e82

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c3044
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https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

TeMe "CBeTOBEIE
SIBJIEHUS"

[ToBTOpEHUE,
0000111IEeHHE.
Pabora ¢

10 TEKCTaMH 10

2 TeME
"KBaHToBas u
sepHast
¢dbuszuka"

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®usmnka, 7 xnacce/ [lepeimkun A.B., OGIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«M31aTenbeTBO «IK3aMEH

» ®usuka, 8 xnacc/ [lypeimesa H.C., Baxxeesckas H.E., O6mecTBo ¢ orpaHHueHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; Axkuroneproe oduiectBo «M3narensctBo «IIpocBemnienue»
» duswnka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe obmiectBo «M3marensctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41a4a6

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://edsoo.ru/mtodicheskie-materialy/
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Jluct cornacoBaHus k gokymeHTy Ne 121 o1 14.03.2024
WHuumatop cornacoBanua: Xanuynnos M.3.
CornacoBaHune nHnyumnposaHo: 14.03.2024 09:33

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Xanuynnos M.3. 14.03.2024 - 09:33
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