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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl, NMPEICTaBICHHBIX B
dI'OC 00O, a takxe ¢ yu€ToM deaepaabHON padboueil mporpaMMbl BOCTTUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeamera «Duznkay.

Cognepxanue mporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH

OoOy4JalImuXcsd W OPraHu3alyI0 HM3y4eHUs (PU3UKU Ha JACSTEIbHOCTHOM
ocHoBe. B mporpamme 1o ¢Qusuke YyUUTHIBAIOTCS BO3MOXKHOCTU Y4YEOHOTO
npeamera B peanusanuu TpedoBannii PI'OC OO0 K mIaHupyeMbIM JTUIYHOCTHBIM
U METamnpeIMETHBIM pe3yJibTaTaM OOY4YEeHHS, a TaKXKEe MEXKIPEIMETHBIC CBSA3U
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEIMETOB HA YypPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacmpe/eieHre yueOHOro MaTepraa
o rojgaM o0yudeHwus (Mo Kjaccam), MpejiaraeT NpUMEPHYI0 MOCIIEI0BATEIbHOCTh
M3YUYEHHUSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpKaHUA U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aIOIIUXCSI.

[Iporpamma mo ¢Qusuke pazpaboTaHa C ILENbIO OKa3aHHUS METOJUYECKOU
MOMOIIIM YYUTEIIO B CO3JJaHUH paboydeil mporpaMMbl M0 y4eOHOMY IIPEAMETY.

dusnka ABISETCA CHUCTEMOOOPAa3yIOIIMM ISl  €CTECTBEHHO-HAYy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (DM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB



U SBIICHHWM, H3y4aeMbIX XUMUEH, Ouosoruei, actpoHomued u (¢GU3NYECKOU
reorpadueii, BHOCUT BKJaJl B €CTECTBEHHO-HAy4YHYH) KapTHUHY MHpa,
npefocTaBisieT HauOosee SCHbIe O00pas3lbl MPUMEHEHHS HAay4yHOTrO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJTYyUYeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro oO0pa3oBaHHUS B CTPYKTYype OOIIETro
o0pa3oBaHusl COCTOMT B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHON T'PaMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE IMpearoiaraet OBJaJCHUE
CICAYIOIMMMHU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SBJICHUS;

e OLICHUBAThH U MMOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e WHTEPNPETUPOBATH  JIAaHHBIE W UCIOJB30BaTh  HAy4YHBIE
JTOKa3aTeIbCTBA JIJIS TTOJTYUYEHHUS BBIBOJIOB.

Henu wusyuenus (U3UKK HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHus ydeOHOro mpeamera «Dusukay B
oOpa3oBaTeibHBIX opranuzanusx Poccuiickoit ®enepanuu, peaan3yronmx
OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW pellIeHueM
Komnerun Munuctepctsa npocsenienus Poccutickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-4BH).

Heau n3yyeHus: pu3uKu:

e TMpHOOpPETEHHE HWHTEpeca W CTPEMJICHHS OOYyYaromuxcs K HaydYHOMY
U3YUYEHUIO TPUPOJABI, PAa3BUTHE HUX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (POpMUPOBaHHE
UCCJIE0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanue mnpejCTaBICHUI O poiu (DU3UKKU I Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMTPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHaIBLHON JIeITSIIPHOCTH, CBA3aHHON ¢ (DPM3MKOM, IMOATOTOBKA K
JnanbHeneMy oOy4eHHUI0 B ’TOM HaIllpaBJICHUH.

JlocTikenne STUX Teiedl mporpaMmbl 1o (U3WKE HA YPOBHE OCHOBHOTO

o01ero 00pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CISAYIONUX 3a4a4:

e TMpUOOpPETEHHE 3HAHMI O JUCKPETHOM CTPOCHHMHM BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;



e MpUOOpPETEHHE YMEHUU ONMHCHIBATH U OOBACHATH (PU3UUECKUE SIBJICHUS C
UCITI0JIb30BAaHUEM NOJYUCHHBIX 3HAHUI;

e OCBOCHHE METONOB pELICHUSA IMPOCTEUIIMX pacdy€THBIX 3axad ¢
UCIIOJIb30BAHUEM bu3nUecKux MOJEIEeH, TBOPUYECKHUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

e pa3BHUTHE YMEHUH HaOJIIOaTh NPUPOIHBIEC SABJICHUS U BBINOJIHATH OMBITHI,
nabopaTtopHble  pabOTBI U AKCIEPUMEHTAJIbHBIE HCCIEIOBAHHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHME MPUEMOB pabOThl ¢ MH(POpMalueld (HUIUUECKOTo COJEp KaHMS,
BKJIIOYass UH(MOPMAIMIO O COBPEMEHHBIX JIOCTHXKCHUSIX (PU3UKH, aHANU3 U
KPUTHYECKOE OLIEHUBaHUE UH(POPMAIINH;

e 3HAKOMCTBO €O c(pepamu mpodeccCHOHATBbHON NeATeIbHOCTH, CBI3aHHBIMU
¢ (u3MKON, M COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 "aca B HeeN0), B 8
Kiacce — 68 yacoB (2 4aca B Hejaeno), B 9 kimacce — 102 gaca (3 gaca B Heneno).

[Ipennaraemslii B mporpaMmmMe 1o ¢Gu3MKe MepedeHb JTabopaTopHBIX padboT u
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, yUUTENb JeslaeT BRIOOP MpOBEICHUS
7a00paTOpHBIX PA0OT M OMBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'O PK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoabl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusnueckue
npudopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULI.

Kak ¢wusuka wu Jpyrue ecTecTBEHHbIE HAayKH HW3Y4YalOT MPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOUIBI0 MOJIeTeH.

Jemoncmpayuu.

1. MexaHUYECKHE, TEIJIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®uznueckue nMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OrmpeneneHue LEHbI AICHUS Kbl K3MEPUTEIHLHOTO Mprbdopa.
2. H3mepeHne pacCTOSTHUM.
3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OoJbllle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactui] BemiecTBa. CBs3b CKOPOCTH JIBUKEHUSI YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



emoncmpayuu.

1. HaGmropenne OpOyHOBCKOTO JIBUKEHHUS.

2. HaGmonenue nuddysuu.

3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTAJIKUBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnule padbomot u onvimot.

1. OmeHka JuUaMeTpa aTroMa METOJOM psIoB  (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JIBIKEeHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMCHH JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUSI CKOPOCTHM JBM)KEHMSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HabGmromeHne MexaHUYECKOTO IBUXKEHUS TeTa.
2. H3mepeHne CKOpOCTH MPSAMOIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBIeHUS HHEPIIUH.
4. HabmroneHnne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CnoxxeHue cui, HaPaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKA B KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OnpexneneHue CpelHEl CKOPOCTU CKOJbXEHHsSI OpycKa WM IIapuKa Io
HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbIThl, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHus (aedopmaiivin)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUSA CKOJIBKEHUS OT
BEca TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHbBILIEHUS U yBEJIMUEHUs AaBieHus. /[aBneHue rasa.
3aBUCUMOCTh JaBJiEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XKUJIKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napajokc. Coolmiaromuecs: cocybl. [ napaBnnyeckue MEXaHUu3Mbl.

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpUuunHBI CyIECTBOBaHUS
BO3yIIHOM o6osnouku 3emnu. OnweiT Toppuuennu. M3mepenue armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 M13MepeHus: arMOcGHEepHOro TaBJICHHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBHUCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUIKOCTBIO U Ta30M.

3. Coobmiaromnecs: CoOCyabl.

4. T'mapaBir4YecKuM Mpecc.

5. IlposiBneHue necTBust aTMOCPEPHOTO JABICHUSI.

6. 3aBUCHMOCTH BBITAJIKMBAIOUIEH CHJIBI OT 00BEMa MOTrPYKEHHOW YacTU
T€Ja U IIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOW KUJKOCTH.

8. YcioBHE IIaBaHUs TEJl: NJABAHUE WIW MOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHON B
YKUJIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHUCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JCUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIpPEAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.



Mexanunueckast pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue npaBuia paBHOBECUs phlyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOrO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHMS
DHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue paboOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JABM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. HccienoBanue yciioBUM PaBHOBECHS pblUara.
3. N3mepenue KII/] HaKI0OHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKHUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmueckue u amopdusie tena. OObsiICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeIoBOEe pacIMpeHHE U C)KaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBHUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH SHEPIruu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TEIIOTHI. YJelbHAs TEIIOEMKOCTh BEIlecTBa. TeIrmIooOMeH
TEIUIOBOC paBHOBECHE. YpaBHEHHME TersioBoro ©Oananca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTH TEMIICpATyphl KHIICHHS OT aTMOC(EepHOTO
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y I€JIbHAS TEIJI0Ta CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.

TennoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

3aKoH COXpaHCHUSA U IMTPCBPAICHUA S9HCPIruu B TCIUIOBBIX IIPOLCCCaX.

Jlemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKCHUS.

2. HaGmonenue nuddysuu.

3. HaGmroneHue siBIeHUN cCMauyrMBaHUs U KAaTUJUISIPHBIX SIBIICHUM.

4. HabOnroneHue TerioBOro pacliupeHust Tel.

5. VM3MmeHeHue naBiieHHWs raza NMpU U3MEHEHUU O0BhEMa M HArpeBaHUM WIIH
OXJIaXKJICHUH.

6. IlpaBuia usmMepeHus: TEMIEPATYPHI.

7. Buabl Temonepenaymu.

8. OxyakJieHHue Mpu COBEPLICHUU PAOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaGmroieHne KUIeHusI.

12. HabmroieHre mocTOsTHCTBA TEMITEpaTyphl MPH TIJIaBICHUU.

13. Moenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITPHILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMITEpaTypHl.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEpPrud Tella B pe3yJlibTaTe
TEIIOTIepeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000MEHE C HarpeThIM METAIUTMYSCKUM IHJIMH]IPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJIA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusanus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsiaoB. B3ammojneicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3ieKkTpuueckoro mnois. IlpuHnun
CYINEpIO3ULIUH IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKA. JIEMCTBUSA DJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpuvecKue enu U MOTPEeOUTENH IIeKTpUIeckoit sHeprun B 0bTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuTHl.  B3anmoneiicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYECHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 10J€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MATHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSHHOTO TOKa. lcmosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUM IEKTPUYECKOTO OIS

HcTouHnkn NOCTOSTHHOTO TOKA.
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JIelicTBUA 3JIEKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuYecKOro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUMN.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIPaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuvie pabomot u onvimot.

1.
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10.
11.

OmnpITel 1O HAOIIOJEHUIO DJJICKTPU3AIUU TeN HHAYKIMEH U TIpH
COIIPUKOCHOBEHUHU.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKHA U
JTADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pPe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JJIUHBI, IUIOMAJN MONEPEUYHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHUM TIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CWIbl TOKA MPU TapajieIbHOM COCIWHCHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
OmnpeneneHne MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIJASTSAEMON Ha
pe3ucrope.



12. UccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYILETO 4Yepe3 JaMIIOYKYy, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/[ HarpeBarens.

14. HccnenoBanyue MarHUTHOIO B3aMMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHuTHOrO TMOJs IOCTOSSHHBIX ~MAarHuTOB IPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEUCTBUS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OObITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KATyIIKA C TOKOM M MarHhtra OT CWJIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHnue nelcTBrs MarHUTHOTO I10J1s Ha IPOBOJHUK C TOKOM.

19. KoHctpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBUrareIbHON YCTaHOBKHU.

21. OnpITBl MO UCCIEAOBAHUIO SABJICHUS DJJIEKTPOMATHUTHOM WHIYKIIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT U HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JIBUKEHHUs. PaBHOMEpHOE MpsAMOJIMHEIHOE
nBukeHne. HepaBHOMepHOe npsmoiinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTB TeJia IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHOe JBwkeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaieHwus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproTtona. Bropont 3akon Hetotona. Tpernii 3akon HerotoHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjla
TPEHUSI TTOKOsL, IPYTUE€ BUABI TPEHUS.

Cunia TSXKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOIO
najgenus. J[Buxenue mianetr BOkpyr Comnua. IlepBasi kocmudeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MoOMeHT cuibl. LIeHTp TskecTH.

Nmnynsce Tena. 3menenne nmmnynbsca. Miynsc CWiibl. 3aKOH COXpPaHECHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.



Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IHOJHATOIrO HaA

ITOBEPXHOCTHIO 3eMiI. [loTeHIMaIbHAs SHEpPrus cKaTtoi npyxuHbl. Kunernueckas

sHeprus. TeopeMa O KMHETHMYECKOM DHEPTrHM. 3aKOH COXPAHEHUS MEXaHHUYECKOUN

DHEPTHH.

Jemoncmpayuu.

1. HaGnropenne MexaHMYECKOIO JBUKEHUS Tela OTHOCUTENIbHO PAa3HBIX Tell
OTCU€Ta.

2. CpaBHEHME MyTE€W W TPAEKTOPUM ABMIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSAMOJINHENHOTO IBUXKCHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmtonenue ABMKEHUS Tesa MO OKPYKHOCTH.

6. HaOmromeHue MexaHMYECKUX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUH
OTHOCHUTENIBHO KaOMHETa PU3KKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl Tejla U JEUCTBYIOIIEH Ha HEro
CHJIBL.

8. HaOmronenue paBeHCTBaA CHII IPU B3aUMOJEHCTBUM TEJ.

9. M3meHeHue Beca Tena pu yCKOPEHHOM JBHYKEHUU.

10. [lepenaya nMmIysnbca Ipy B3aUMOJEUCTBUH TEIL.

11. [IpeoOpazoBaHus FIHEPTUU ITPU B3aUMOIEHCTBUY TEII.

12. CoxpaHEeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHEe UMITYJIbCA IPU AOCOIIOTHO YIPYTroM B3aUMOJIEHCTBUU.

14. HabmioieHre peakTMBHOTO JIBUYKEHUSI.

15. CoxpaHeHHE MEXaHUUYECKOM 3HEPTUU IIPU CBOOOTHOM MaJCHUH.

16. CoxpaHEeHHEe MEXaHWUYECKOW SHEPTUH MPU JBUKEHUU Tela MO JeHCTBUEM

IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra g pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JBYDKCHUS IIapUKA WIIH TEICKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JBHKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs] Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM MHPH PaBHOYCKOPEHHOM
JIBMO)KEHUU 0€3 HadyaJIbHOM CKOPOCTH.



5. IlpoBepka THUMOOTE3bl: €CIAM MPU PABHOYCKOPEHHOM [IBHXKCHUU 0€3
HayaJbHOU CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

6. MccnemoBaHue 3aBUCUMOCTH CWIbl TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

7. Onpenenenue kKodhPuIMEeHTa TPEHUS CKOTBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CWIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

10. Onpenenenrie pabOTHl CHJIBI  YIPYTOCTH TIPU  TMOABEME Tpy3a C
UCITOJIb30BAHUEM HETOBMKHOTO M TIOJIBUKHOTO OJIOKOB.

11. VI3y4yeHue 3aKkoHa COXPAHCHUS YHEPTUH.

Paznen 9. Mexannueckue Koj1eO0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NMpyKUHHBbIN MasTHUKHU. [IpeBpaieHnue
SHEPIUH NPH KOJICOATEIIHHOM JIBUKEHUH.

3aryxaromue — KojeOaHus.  BeIHYXIeHHbIE  KojeOaHus.  PesoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomonpHble U
NoNepeYHble  BOJIHBL. JlMHA BOJHBI M CKOPOCTh €€ paciHpoCTpaHEHHS.
MexaHnuyecKue BOJHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKkocTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHPpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojeOaHUNA TeN IO JEHUCTBHEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroieHne BRIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnpocTtpanenrie npo0bHBIX U MOMEPEYHBIX BOJIH (HA MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHne 4YacTOThl H Tepuojaa KoneOaHWii MaTeMaTU4eCKOTO
MasiITHUKA.

2. OnpeneneHue 9acTOTH ¥ TIEPHOIa KOJICOAHUH MPY>KMHHOTO MasITHUKA.

3. HccnenoBanme 3aBUCHMMOCTH TIEpHOJA KOJ€OAHUN MOABEIICHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TMEpHOJIa KoJIeOaHUN PYKMHHOTO MasiTHUKA

OT Macchl Tpy3a.



5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnbITHl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MepHojia  KojeOaHui
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Paszznen 10. DiieKTPOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJHBI.  CBOMCTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BosHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa EKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. V3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.

Paszpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass  Momenb  CcBera. HUctounukn  cBera. [IpssmonuHeriHOE
pactpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxkenue ceta. Ilnockoe
3epKano. 3aKOH OTPaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonp nydeit B JaumH3e. OnTuyeckas cuctema ¢oToanmapara,
MUKpPOCKONa M Tejleckomna. ['Ja3 kKak onTudeckas cucrema. BiIn3opykocTh H
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Onwitel HetoTona. Crokenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

[IpsAmMonHEHHOE pacnpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B cobuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.
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[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.



9. Ilpunuun geiictBus poroanmnapara, MUKpOCKONA U TEJIECKOIIA.
10. Mopens rasa.
11. Pa3noxenue 6e10ro cBera B CIEKTP.
12. [lonyyenue 6e10ro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnemoBaHue 3aBUCUMOCTU YTIJIa OTPa)K€HUS CBETOBOTO Jyda OT yrjia
NaJICHUSL.

2. M3yyenue xapakTepUCTUK M300paXKEHUS MPEIMETA B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
NaJICHUs1 Ha TPAHUIE «BO3AYX—CTEKIIO».

4. Tlomyuyenue n300pa)kK€HUM ¢ MOMOIIBIO COOUPAOIIEH JTMH3HI.

5. Omnpenenenue (OKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHIIBI cOOMparomen
JIVH3BI.

6. ONBITHI 110 PA3I0KEHUIO OEIIOTO CBETa B CIIEKT).

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEJAMETOB MPHU WX HAOJIOJICHHHM Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrne ceeta atoMmoM. KBaHTel. JInHedaTble CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eta- u raMmma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wMopens atomHoro snapa. W3orombel. PannoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsA3b Macchl UM 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sueprun CoJiHLa U 3BE3.

Snepnas sHepreruka. JleMCTBUA pAAMOAKTUBHBIX HW3JIYYEHUH HA JKUBBIC
OpraHu3MBl.

Jemoncmpauuu.

1. CHekTpbl U3JIYyYEHHUS U MOTJIOIICHHUS.

2. CrnexTpsl pa3IUYHbIX I'a30B.

3. CnekTtp Bojopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIONINX U3ITYUCHUH.

6. Perucrtpanus uzny4eHus: IpUPOAHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUECHUSI.

2. HccrmenoBanne TPEKOB: U3MEPEHHE SHEPrUM YacTULBI 110 TOPMO3HOMY

nyTH (o gororpadusim).



3. M3mepenHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO--0000IIAIOIINI MOAYJIb IPEIHA3HAUEH JIJISl CUCTEMATU3ALNH
u  0000meHusT TNPEeIMETHOrO  COACPKAHUS U ONbITa  JICSTEIbHOCTH,
NpUOOPETEHHOTO TP U3YYECHUHU BCETO Kypca (PHU3UKH, a TaKXKe IS MMOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeaMerT.

[Tpu u3y4yeHUH NaHHOTO MOIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUJIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeUUBAETCS JAOCTUKEHUE MPEAMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTEeCTBEHHOHAay4YHasi TPAaMOTHOCTb: OCBOEHUE HAaYYHBIX METOAOB HCCIIEAOBAHMS
SBIICHUI TIPUPOJBI W TEXHHWKH, OBJIAJICHUE YMEHUSMU OOBICHITH (PU3HUECKUE
SBIICHUS, TIPUMCEHSISI TOJNlyYeHHBbIC 3HAHUS, pelaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTATILHBIC.

[IpuHIMNIUANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yercs
32 CY€T TOro, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN pAcloO3HaBaTb M HAyYHO OOBACHATH
(pu3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HAmOOJee BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUYECKOTO UCIOIb30BAaHUS PA3IMUHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBpAIllEHUs U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JOCTHXXCHHC JIMIYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHLBIX O6pa3OBaT€JIBHBIX

pE3yJIbTATOB.

B pesynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS

y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXJACHUU OOLIECTBEHHO 3HAYUMBIX
U DTHYECKUX MpoOJeM, CBA3AHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

— BOCHPHATHE 3CTETHUUECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHUM, BAXKHEWUIIEH COCTaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTHU, WHTEpECca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IICHHOCTHM 0€30macHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHWE CBOETO TIpaBa Ha
OIMOKY U TAKOTO e MpaBa y Apyroro 4eioBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYaCTHE B PEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIIMATIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHMHU;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHHIO PO eccHil, CBA3aHHBIX ¢ PUBHKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3UUYECKUX 3HAHUM JJIs PEIICHHsS 3aj1ad B
obylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE TrI00AJILHOTO XapakTepa JKOJOTHYECKHX MPoOJeM W MyTed HX
pelieHus;

e §8) aganTanmuM K M3MEHSKOIIMMCS YCJIOBHSM CONHUAJBHOH M TNPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBMU TP BBHINIOJIHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NESTEIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI 0 QU3UIECKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH
1076370478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTHUS B NPHOOPETEHWU HOBBIX (U3UICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCHCTBUM C Y4ETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX ITOCCACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISTh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIIEHU);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJAacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHbIE CBA3M NPHU HU3YyYEHUU (HU3MUECKUX
SBJICHUW U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3nUeCKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nuyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKIeE 1eMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUTaHY OTIBIT, HECJIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOe UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
POBEAEHHOTO HAOJIOICHUS, OTBITA, UCCIICIOBAHNS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3MUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONIOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METObI, HHCTPYMEHTHI U 3alPOCHI IIPU IOUCKE U
orOope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IpEaCTaBICHUS
uHbOpMAIlMK W WUIIOCTPHPOBATh peIlacMble 3aJaddl  HECIOMKHBIMH
CXeMaMH, JharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



B X0/€ 00CYXJeHHs y4eOHOro maTepuaina, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMO TEMBI U
BBICKA3bIBaTh HJICW, HAIlCJICHHBIC HAa PEUICHHE 3a/Jaydl M TOAJEp KaHue
0J1aro’KeaaTeIbHOCTH OOIICHHMS,

COTOCTaBISATh CBOM CYXACHHS C CYXACHUSAMH JPYTHX YYaCTHHKOB
auanora, oOHapy>KMBATh Pa3IHMUMe U CXOJICTBO MO3UIINIA;

BBIPAXAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI BBIMOJTHEHHOTO (PU3MUECKOTO OTbITa
(9KCTIEPUMEHTA, UCCIIEIOBAHMSI, IPOCKTA);

NOHMMAaTh M HCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAUBHUIYAbHOW pa0bOThl TpH pEUIeHUH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NPUHUMATh LEJH COBMECTHOW JIEATEIHHOCTH, OPTaHU30BHIBATH JNEHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJik, OOCYXJaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, TOCTUTAs] KAa4eCTBEHHOTO pe3ybTaTa Io
CBOEMY HANpAaBICHUIO M KOOPJAWUHHUPYS CBOM JCHCTBHS C APYrUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM yUYACTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS

Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YUY€OHBIX CUTYaIHSX, TPEOYIOIINX
TUTSE perieHust GU3NIECKUuX 3HaAHM;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOJAaX HNPHUHATHS  pelIeHUN
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSATEIFHO COCTABIIATH AITOPUTM pelieHrs GU3NIECKON 3a1a4u WK
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYAallMH U MPEJIaraTh IUIaH €€ NU3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUEeCKOro  MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHMBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YeJIOBEKa B XOJ€ CIOpa WM IUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
NpHU3HABaTh CBOE MPAaBO Ha OMIKOKY MPHU pelIeHnH (GU3NUECKUX 3a7ad WIN
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o6yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS: (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IEeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBWKEHHE (paBHOMEpPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIASA
cHuIa, nedopmanus (ympyras, TIacTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE, HWHEPIHs,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamu, arMochepHoe JaBJICeHHE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHUYECKOW DHEPTHH) IO ONHUCAHMIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINX JaHHOE (DH3NUECKOE SIBICHUE;
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B MPHUPOJIC:
MPUMEPBI JIBMOKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXUBOU
NpUPOJE, JCHCTBHE CWIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIMSIHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJI0BeKa, IPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B YUCOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OMHCHIBATh M3YYCHHBIC CBOMCTBA TeNI M (DU3UYCCKHUE SBJICHUS, UCIIOJIB3YS
dbusnueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIIHSIS CKOPOCTb, CHUJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC



Tena, CWjia TpeHWs, JAaBieHHe (TBEPAOro Tesa, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHUYecKasi padoTa, MOILIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TMOJE3HOI0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKass W TOTEHLHUaJbHAs HHEPrus), MpU OMHUCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICI  HMCHOJB3YEMbIX  BEIWYHMH, HUX
0003HaueHUsT W eAUHMIBl (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUil (BIOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumezna, MpaBUJIo paBHOBeCcHs pblyara (0110ka),
«30JI0TO€ TPaBWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKMChIBATh €r0 MATEMATHUYECKOE BHIPAXKEHHUE;

00BSACHATH (PU3UUECKHE SBIICHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1—2
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3HMUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYEcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIe, HEOOXOAMMBIE NIl PEIICHMs 33714, OLIEHUBATh PEaTUCTUYHOCTD
MOJIY4eHHON (DM3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
($u3nYeCKUX METO/I0B, B ONIMCAHUU UCCIIEJOBAHMSI BBIACIATH IPOBEPSEMOE
Opearnosokenue  (TUIoTe3y),  pazauyaTb W HHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI€ OIbITA, JENaTh
BBIBOJIBI TI0 €T0 pe3yJjbTaTaMm;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHUI0 (U3MUECKUX SBJICHUN WU
buznuecknx CBOWCTB Te: dbopmynupoBaTh pOBEpsIEMbIE
IPEAIONIOXKEHUS, COOUPATh YCTAHOBKY U3 IIPEIJI0KEHHOIO 000pyI0BaHMS,
3aMHChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BpPEMEHH, MAacchl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOIOBBIX U
uu@poBbIX MPUOOPOB, 3aMKUCHIBATH IMOKAa3aHUs MPUOOPOB C YUETOM
3a/1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHUS TeJla, CHUIIbI
TPEHUS CKOJILKEHHS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOMIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUU
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaThb B
IJIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BUJIC
PEAJIOKEHHBIX TabJMIl U TpaduKOB, JeaTh BHIBOABI MO pe3yJbTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Teja, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBITAJKHUBAIOIIAs  CWIa, JICUCTBYOIIas  Ha
NOTPY>KEHHOE B KUAKOCTh TeI0, KOAD(UIMEHT MOJIe3HOro JEHCTBUSA
IPOCTBIX MEXaHU3MOB), CJIEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUN W3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOr01aTh MpaBUiIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ J1adbopaTopHbIM
000opy10BaHUEM;

yKa3blBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHUUECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIYar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TPUHIMINBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKUN IIpeEcCC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pU3MUECKHUX SBICHUA M HEOOXOIUMBbIE (pr3MdecKne 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXpPAHEHHUsI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Ccpeie;



OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAHMM M TyTéM CpPaBHEHUSA Pa3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMALIMIO, KOTOpasi SABIAETCS MPOTHUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aIaHU HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (HU3UUECKOTO COACpPKAHUS, B TOM
yyciie MyOJMYHO JeJaTh KpaTKHe COOOIIEHUS O pe3yibTaTaX MPOEKTOB
WIM Yy4eOHBIX MCCIIEJOBAaHUM, MPU HSTOM TIPAMOTHO MCHOJIb30BAThH
U3YUYCHHBIH TOHATHUMHBIA ammapar Kypca (U3uMKH, CONpPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJIEAOBAHMIA paclpenesnsiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIEIUTh 32 BBIIOJHEHHEM IUIaHA JEHCTBUM, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBIH  BKJAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTPAUBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HBIE Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DJHEpPIUs, TEIUIOBOM JBUIaTENb,
AJIEMEHTAPHBIN AIEKTPUUECKUM 3apsill, AIEKTPUUECKOE I0JIe, IIPOBOIHUKH
Y JTABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TTOJIE;
paznuyath SABICHUS (TEIUIOBOE PAaCIIMpPEHHE W CKaTHhe, TeIvlomnepenaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KANUJUISIPHBIC SIBICHUS, UCIIAPCHUE,
KOHJICHCAIMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepe1ada (TeTI0NpPOBOJHOCTD, KOHBEKIHS, U3IIy4YeHue),
AJIEKTpU3alus TeJl, B3aUMOJIECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
[0 ONHUCAaHMK MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;



pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3NUECKUX  SIBICHUU B
OKpYXKaloleM MHUpe, B TOM 4Yucie (U3UYECKUE SBJICHUS B MIPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SIBIICHUS B TPHUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Apedd MOII0COB, POJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICNISTH CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHUCHIBATh U3YUYCHHBIC CBOMCTBA TN M (DPM3UYECKUE SIBJICHUSI, UCIIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUUECTBO
TEIUIOTHI, yJeJbHAasi TEIJIOEMKOCTh BEIIECTBA, YyJAEIbHAs TEIoTa
IJIaBJICHUSA, YJeldbHas TeIyIoTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CrOpaHusi TOIUIMBA, KOA()QPUIMEHT TMOJIE3HOTO JEHCTBHS TEIJIOBOU
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJICKTPUUYECKUU 3apsij,
CUJla TOKa, DJICKTPUUECKOE HAIpSKEHUE, COMPOTUBIICHUE IMPOBOJIHUKA,
yIeTbHOE  COMpPOTHBJIEHHE  BeHIeCTBAa, pabora W MOIIHOCTb
ANEKTPUUYECKOr0  TOKAa), TNpH ONHUCAHHHM TPABWIBHO  TPAKTOBATH
(bu3MUECKHl CMBICI UCIOJb3yEeMbIX BEIUYHH, 0003HAYEHUS U EAUHUIIBI
(¢u3MUecKnX BEJIWYWH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIUE JAHHYIO
¢u3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHHUS W TPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEeOpuun
CTPOCHHMS BEILIECTBA, MPUHLHUI CYNEPIO3ULNU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Uisl ydacTKa UEeIH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHUs JHEPruy, IMpU OTOM J1aBaTh
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOKMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHMA,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3ajJadyd B 2—3 JIEMCTBUA, HWCIIOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BEIUYUMHBI: HA OCHOBE aHalu3a
YCJIOBHUS 3aJlauyd 3alliChIBaTh KPAaTKOE YCIIOBHE, BBISBISITH HEIOCTATOK



JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble i €€ peuieHusl, MPOBOAUTH pacdy€Tbl M CPABHUBATH
MOJIyYeHHOE 3HaUYE€HHUE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pPEIIUTh MpPU MOMOLIU
(u3MUEeCKUX METO/OB, HCIOJb3Yys ONHUCAHME MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh NPAaBUJIBHOCTH IOPSAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUM WU
(du3nuecKrXx CBOMCTB Tel (KanmuUISIpHBIC SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCThHIBAHUS U
HarpeBaHUs TPU H3JIYYEHUHM OT I[BETa U3Jydarouiel (Imorjoiaromniei)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUs BOABI OT TEMIEPATYPhI KUIKOCTH U
wiomaau €€ TOBEPXHOCTH, JJIEKTPU3alUsd TEI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJCUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa,
CBOICTBa OJEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBATH
IpOBEpsiEMbIE MPEANOI0KEHNSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, ONMCHIBATH XOJI OMBbITA U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJIHATh  MpSAMBIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/1yXa, CHWJIbl TOKa, HANpPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (HU3MUECKUX BEIIMYWH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpPYroil ¢  UCIHOJBb30BAHUEM  NPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOTO
CEYECHUS U YAEIBHOIO COIIPOTUBIICHUS BELIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
UIYLIEr0 4Yepe3 NPOBOJHMK, OT HAIpPsHKEHHWs Ha  INPOBOJHUKE,
UCCIEOBAaHNE IIOCJIENOBATEIBHOIO W IMAPAIUICIBHOTO  COCIMHEHUH
IPOBOJIHUKOB): IUJIAHUPOBATh MCCIEIOBaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHMs], CIeIys NpPeJIOKEHHOMY IUIaHy, (QUKCHUPOBAThH
pe3ynabTaThl MOJYYEeHHOW 3aBUCMMOCTH B BHJE Tabmuil U TpaduKoB,
JieaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BaHU;

IPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3MUEeCKHX BeNUYUH (yAeabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHBIECHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHMs, COOMpATh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl NMPEIIOKEHHOM MHCTPYKLUHU, U
BBIYUCIIATh 3HAUEHHUE BEJINYNHBI,



coOJ01aTh paBuila TEXHUKU O€30MaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHINIMBI  JACHCTBUS H3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETUMK ODIIEKTPUUYECKONW DHEPTHUH, DJICKTPOOCBETUTEITHHBIC
npuOOpbI, HArPEBATENbHBIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
NPeOXPaHUTENH, FIEKTPOMATHUT, JIEKTPOIBUTATENh TOCTOSTHHOT'O TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (U3WYECKUX SIBJICHHUA M HEOOXOIMMBIC
¢usndeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOOpel TO CXeMaM H CXEMaTHYHBIM pPHCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETp, JIBUTATEIh BHYTPEHHETO
CTOpaHUsI, DJICKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJCKTPUUECKUX
IeTiei ¢ TI0CIIeI0BATEIbHBIM U TIapaUIeIbHBIM COSIMHEHUEM DIIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS HIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOJIUTHL  TpUMEpbl  (HAXOauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3I0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACpKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACNATh HMH(OpManuio, KoTopas
SBIISIETCS] IPOTHBOPEUYMNBOM MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIC IMHCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIICHHUS,
0000mas wHpOpMAKMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
comepKaHus, B TOM 4YHCIE TYyOIMYHO TIPEACTABIATH PE3YIbTaThI
HNPOEKTHOW WJIM HCCIIEI0BATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONIb30BaTh W3YYCHHBIM TMOHATHWHBIA ammapaT Kypca (OHU3UKH,
COIIPOBOX/IAaTh BBICTYIUICHHUE MTPE3CHTALINEH;

MpPU  BBHIMIOJTHEHUH YYEOHBIX TMPOCKTOB M WCCICHOBAHUN (HHU3UIECKUX
MPOIECCOB PACTIPEACNATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MMOCTABJICHHBIMU 33/1a4aMU, CJICIUTh 32 BBHIIOJTHCHUEM TUIaHA JECHCTBUN U



KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEIIbHOCTD TPYIIIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aNMOJICHCTBUE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yuenust B 9 kiaacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHs, OTHOCUTEIIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TiacTU4ecKas), TpPEHHE, IEHTPOCTPEMUTEIIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
HEHTpP TSKECTU TBEPJIOTO Telia, paBHOBECUE, MEXaHUUYECKUE KoJieOaHUus U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJbHO30PKOCTb,
CIIEKTPBI UCITYCKaHUs U TMOTJIONIEeHUs, ajibda-, OeTa- U raMMa-u3IydeHus,
W30TOIBI, sIACPHAS DHEPTETHKA;

paznuuarh SBJICHUS (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBI)KEHUE 1O OKPYXHOCTH, B3aUMOICHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTellbHOEe JIBIKEHUE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHUE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTpa)KeHHE CBETA, pa3joKeHHe 0eoro cBeTa B
CIIEKTP U CJOXEHHME CHEKTpPaJbHbIX IIBETOB, JUCIEPCUSA  CBETAa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWINBKI U OTJUBBI, IBM>KeHUE MIaHET COJIHEUHON CHCTEMBI, PEAaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 5XO0, IBE€Ta Tel,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO W3JIYy4YeHUH, €CTeCTBCHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAJNOB, JEUCTBUE PANAMOAKTUBHBIX M3JIYYCHUN Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nyeckue BEIMYUHBI (CpEeIHsSsI U MTHOBEHHass CKOPOCTh Tella MpHu
HEPAaBHOMEPHOM JIBU)KEHHMH, YCKOpPEHHE, NEepeMelleHHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHusi, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHUJIbL,
MexaHuuyeckass paboTa W MOIIHOCTh, MOTEHIMAJIbHAs DSHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI YHEPTHS CHKATON
OPY>KUHBI, KUHETHYECKAas »JHEpPrusi, IMoJiHas MEXaHW4yecKass JHEeprusl,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUA CMBICT HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIIMYMH, HAXOIUTh (HOPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHECHHUS DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHWSI,
OPUHITMIT  CYNEPIIO3UIIMKA CHWJI, NPUHIIMI OTHOCUTEIbHOCTH [ ammes,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWE U3 2-3
JOTUYECKUX IIAroB C OMOpOoi Ha 2—3 M3yUYEHHBIX CBOMCTBA (hM3HMUECKUX
SIBIICHUH, (DU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmUparoniMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/1aud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISATH HEAOCTAIOIIME WU M30BITOYHBIC JTaHHBIE, BBIOUPATh
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETH U
OIICHWBATh PEATMCTUYHOCTh TOJYYCHHOTO 3HAYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKHX METO/OB, HWCIONB3Yysl OMHCAHHWE WCCICIOBAHUS, BBIJCISITH
MpoBEPSIEMOE  MPEINOJIOKEHNUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MPOBEJCHUS  HUCCIEIOBAaHUS, JeJaTh BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PHU3UYECKUX SIBICHUNH WU
(u3HUecKnX CBOWCTB Tell (M3yyeHue BTOporo 3akoHa HprloToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWW NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEHMHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUEHUE CBOMCTB M300paKe€HUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeaMmeTa B coOMparoen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEJIbHO ~ cOOMpaTh YCTAaHOBKY H3  HM30BITOYHOro Habopa
o0OpyIOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yiabTaThl,
(dopMynHUpOBaTH BHIBOIHI,

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYMHbI ((POKYCHOE paccTosHuE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOpPOCTH, IEpHojia
Kosie0aHWii MaTeMaTUYeCKOro MasTHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTU
yria OTpa)Xe€HUsl CBeTa OT yrjia MaJeHUs W yria MpeloMIIEHUs OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJIOBAHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
bU3UYeCKUX BEIMYUH B BHUAC TaOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

POBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHsI, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWi MaTeMaTUYeCcKOro U MPYKWHHOTO MAasTHUKOB,
ONTUYECKAas CWJIa COOMpAIONMICH JUH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUACISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TIPU3HAKKA W3YYEHHBIX (DHU3UYECKUX MOJEICH:
MaTepualbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK



CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJIeJIb aToOMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XO0JIOT, OYKH, TMEepuckKom, (oTroamnmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHM UM  HEOOXOAuUMBIE (pU3MUYECKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX MPOIIECCOB
NpU pelIeHUN Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHUYECKHUE CXEMBI st
NOCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUYECKUX 3HAHUN B IOBCEIHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpene;

OCYILECTBIATh TOUCK HH(pOpMalMK (U3NYECKOTO COAEpN aHHUS B
HHTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYs MOUCKOBBIN 3alpoc, HAXOIUTh
IYTU OINpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpManuyU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh MIPU BBINOJHEHUH YUEOHBIX 33JJaHUN HAyUHO--IIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro Ccoaep)KaHus, CIPaBOYHBIE MaTepHUalbl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHPOpMAIMM U3 HECKOJIbKUX HCTOYHHKOB (PU3MUYECKOTO COJEpKaHMS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
HNOHATUMHBIA ammapar HU3y4aemoro paszesna (U3HKH U COIMpPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAME C Y4YETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne Kosau4vecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3iaeioB u (undposrbie)
n Bceer KoHuTpoJubsH IIpakTHyeck
TeM MPOrpaMmabl o0pa3zoBaTre/ibHbIE
/ 0 ble padoThl ue padboThl
0 pecypchl
Pazgea 1. ®u3uka u e€ pojib B NO3HAHMU OKPYKAKIEro MUpa
1 bu6mmoreka [IOK
1' dusKKa - HAyKa O TPUPOJIE 2 https://m.edsoo.ru/7f416
194
1 bu6mmoreka [IOK
2' du3nYeCKre BEITMYNHbI 2 1 https://m.edsoo.ru/7f416
194
. bu6moreka [IOK
1. EcrecTBeHHOHAaYYHBIN METOT
2 1 https://m.edsoo.ru/7f416
3 TTO3HAHUS
194
Hroro mo pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUM BellleCTBA
2 bubnuorexa [JOK
1' CrpoeHue BelecTBa 1 https://m.edsoo.ru/7f416
194
2 JIBU>KeHUEe U B3aUMOJICMCTBUE bubmorera [IOK
' 2 1 https://m.edso0.ru/7f416
2 YacTHII BeleCTBa
194
2. ArperaTHble COCTOSIHUS 5 bubnuorexa LIOK
3 BEIIECTBA https://m.edsoo.ru/7f416



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

Hroro no pazneny

5

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

3 bubmnoreka LIOK

1' MexaHn4ecKoe IBHKEHNE 3 https://m.edsoo.ru/7f416
194

3 bu6mmoreka [IOK

2' Wuepuusi, Macca, TNIOTHOCTD 4 https://m.edsoo.ru/7f416
194

3 bu6mmoreka [IOK

3' Cuna. Bunsl cun 14 1 https://m.edsoo.ru/7f416
194

Hroro mo pazgeny 21

Pasznen 4. /laBjieHnne TBEPABIX Tel,

JKHMAKOCTEH U ra3oB

4 Hasnenue. [lepenaya bubnuorexa [JOK
1' JTABJICHUS TBEPIBIMU TEIIAMH, 3 https://m.edsoo.ru/7f416
KUIKOCTSIMH U Ta3aMH 194
4 bu6moreka [IOK
2' JlaBiaeHHe KUIKOCTH 5 https://m.edsoo.ru/7f416
194
4 bubnuorexa [JOK
3' ATtMocdepHoe naBiIcHUE 6 https://m.edsoo.ru/7f416
194
4 JlelicTBUE )KUAKOCTH U Ta3a Ha bubmorexa OK
' . A 7 1 https://m.edso0.ru/7f416
4 MOTPYKEHHOE B HUX TEJO 194



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

Hroro no pazneny

21

Pa3nen 5. PaGora u MomHoOCTb. JHEprus

5 bubmnoreka LIOK
1' PaboTa 1 MOIIIHOCTH 3 1 https://m.edsoo.ru/7f416
194
5 bu6mmoreka [IOK
2' ITpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f416
194
5 bu6mmoreka [IOK
3' MexaHudeckast SHEPTHUs 4 1 https://m.edsoo.ru/7f416
194
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME



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

8 KUIIACC

WHIYKINS

Ne KoanuecTBo 4acon
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
I KoHuTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3zoBaTte/ibHbIE
/ ble padoThl He padoThl
pecypchl
n
Paznen 1. TennioBble siBIeHUsI
Ctpoenue u CBOICTBa bubmorera [IOK
P 7 https://m.edsoo.ru/7f4181
BeIlleCTBa
ce
bu6moreka [IOK
TerutoBbIe TPOIIECCHI 21 1 5) https://m.edsoo.ru/7f4181
ce
Hroro mo pazgeny 28
Pa3nen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUSA
DIEeKTPUUYECKUE 3apsIIbl. bubnuorexa [JOK
3apsyKeHHbIE TeJa U UX 7 1 https://m.edso00.ru/7f4181
B3aUMOJEHCTBUE ce
. bubnuorexa [JOK
ITocTosanHubIN
. 20 1 7 https://m.edsoo.ru/7f4181
AIIEKTPUYECKHI TOK ce
bubnuorexa [JOK
MarsuTHbIC SBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181
ce
DneKTpOMarHuTHas 4 bubnuorexa LIOK

https://m.edsoo.ru/7f4181



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

Hroro no pazneny

37

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145



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

9

KJIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (undposrbie)
I KoHuTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThl He padoThl
pecypchl
n
Paznen 1. Mexannuyeckue siBJeHMsI
bu6mmoreka [IOK
MexaHn4deckoe ABMKEHHUE
10 1 https://m.edsoo.ru/7f41a4
1 CIOCOOBI €r0 OTTHCaHUS a6
bu6mmoreka [IOK
B3aumopeiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
bu6moreka [IOK
3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
bubnuorexa [JOK
MexaHuveckue KojaeOaHus 7 3 https://m.edsoo.ru/7f41a4
a6
bubnuorexa [JOK
MexaHU4eCKUe BOJTHBI.
8 1 3 https://m.edsoo.ru/7f41a4
3ByK
a6
Hroro no paszneny 15

Pasznen 3. 3HeKTp0MaFHI/ITH06 I10J1€ M JIEKTPOMATrHUTHBIC BOJTHbI



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

bubmunorexa LIOK

3. DNEeKTPOMAarHUTHOE TOJIE U
6 https://m.edsoo.ru/7f41a4
1 AJIEKTPOMATrHUTHBIC BOJTHBI a6
Wroro mo pazueny 6
Paznen 4. CBeToBbIe sIBJI€HUS
bu6mmoreka [IOK
4. 3aKOHBI PacIpOCTPAHEHUS
6 https://m.edsoo.ru/7f41a4
1 cBeTa
a6
4, JIMH3BI ¥ ONTHYECKHE bubmmorexa TTOK
6 https://m.edsoo.ru/7f41a4
2 prOOpPbI
a6
4, Paznoxxenne Gemoro cBeTa bubmorexa [IOK
3 https://m.edsoo.ru/7f41a4
3 B CIICKT
a6
Hroro mo pazgeny 15
Pa3nen 5. KBanToBble fiBJIeHUSA
5 Hcnyckanne u bubnuoreka [IOK
1' HOTJIOLICHUE CBETA 4 https://m.edsoo.ru/7f41a4
aTOMOM a6
5 bubnuorexa [JOK
2' CtpoeHue aToMHOTO sipa 6 https://m.edsoo.ru/7f41a4
a6
5 bubnuorexa [JOK
3' SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4
a6
Hroro no paszneny 17



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

Pa3nea 6. IloBTopuTebHO-0000 a0 1M MOYJIb

[ToBTOpeHue u 060061IEHNE

bubmnoreka LIOK

6.
1 coZepKaHus Kypca 9 2 https://m.edsoo.ru/7f41a4
¢usuku 3a 7-9 xiacc a6
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KosmmuecTBo yacos
i DJIeKTPOHHbIE
aTa
I KonTpounb uudposbie
Tema ypoka Bce P IIpakTHyec H3Y'eH
/ HbIE o0pa3oBaTeibH
ro Kue padotrbl | MA
L padoThI ble pecypchl

®du3nKa — Hayka O MPUPOJIE.
SIBreHUsT IPUPOIBI. 1
DuU3NYECKUE SBJICHUS

MexaHndeckue, TCIUIOBEIE,
ANEKTPUIECKUE, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

duzndyeckre BEIMYNHBI U UX
HU3MEPCHHUC

Ypok-uccienoBanue
"U3mepeHue TemmnepaTypbl
MIPY TIOMOIIX KHUIAKOCTHOTO 1 1
TEpMOMETpa U JaTyuKa
TeMIIeparypsbl"




Kak ¢usuka u apyrue
€CTECTBCHHBIE HAYKH U3YYalOT

bubnnoreka
MIPUPOTY. ) 110K
EcTtecTBeHHO-HAyIHBIN METOT
no3Hanus. Onucanue ?:g;f/;;n -edsoo.nu
(bu3nYeCKuX SBICHUIN C e
IIOMOIIILIO MOICICH
Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JTATbHOCTH MOJIETA MIAPHKA,
MYIIIEHHOTO TOPU30HTAIBHO,
TeM OOJbIIIE, YEM OOIbIIIE
BBICOTA ITyCKa"
Crpoenue BemecTBa. OMbITHI, bubnnotexa
JTIOKa3bIBAIOIINE TUCKPETHOE HOI?
CTPOEHUE BEIECTBA ;::g;f/ég edsoo.ru
bubnauoreka
JIBM>KEHUE YaCTHUII BEIISCTBA ﬁgi Im.edsoo.rU
[/ff0a013e

ypOK-I/ICCJ'IeI[OBaHI/Ie «OnpITHI
110 Ha6J'IIOI[eHI/IIO TCIIII0BOT'O
pacIupCHUA ra3oB»

ArperaTHHe COCTOSHHA
BCIICCTBA



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

B3anmocBs3b Mexay
CBOMCTBaMH BEIIECTB B

bubnnoreka
pa3HbIX arperaTHbIX 110K
COCTOSIHUSIX U X
https://m.edsoo.ru
ATOMHO-MOJIEKYJISIPHBIM /£020378
ctpoenreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI BObI
bubnnoreka
Mexanndueckoe IBIKEHUE. 1OK
PaBHOMEpHOE 1
P https://m.edsoo.ru
HEPaBHOMEPHOE JBUKECHHUE /F0305C6
bubnnoreka
Ckopocte. Enunanns [HOK
CKOpOCTH https://m.edso0.ru
[ff0a079c
bubauoreka
Pacuer mytu 1 BpeMeHun HOK
JIBUKCHUS https://m.edsoo.ru
[ff0a0aed
WNuepuus. 3akoH UHEPIUHU. bubnuoTeka
BsauMmoeiicTBue TET KaK HOK
MpUYUHA U3MEHEHUS https://m.eds00.ru
[/ff0a0c10

CKOPOCTH IBUKCHUS TCII



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

IInotHOCTH Bemiectsa. Pacuer
Macchl 1 00bEMA Tela 1Mo €ro
IJIOTHOCTHU

Bubnnoreka
HOK
https://m.edsoo.ru
[ff0a0fee

Jlaboparopras pabota
«OmnpeneneHue mIOTHOCTH
TBEPAOTO TEIa»

Pemrenue 3agad mo teMe
"IInoTHOCTE BemiecTna'”

bubnunoreka
HOK
https://m.edsoo.ru
[ff0al23c

Cuia KaKk XapakTepuCTHUKa
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTopHas pabota
«M3ydeHue 3aBUCUMOCTH
pacTspkeHus (aedopMariim)
MPYKUHBI OT IPHUIIOKCHHOM
CHUTBI»

SBnenue Tarorenusa. Cuia
TAXKCCTHU



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CBs13b MEXly CUIION TAKECTH bubmuotexa
u maccoit Tena. Bec tena. HOK
Pemenne 3amau no teme https://m.edsoo.ru
"Cuna tsxkectr" [ff0al778
bubnunoreka
Cuna TsKecTH Ha Ipyrux
HOK
mwragerax. Pusnueckue
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru
PAITED /££0a1502
bubnunoreka
N3mepenue cun. Junamomerp HOK
https://m.edsoo.ru
[ff0al8cc
bubnunoreka
Bec tema. HeBecoMmocTn HOK
https://m.edsoo.ru
[ff0al778
CroxxeHue AByX CHUJl, bubnmoreka
HaMpaBJIEHHBIX MO0 OJTHOM IIOK
npsMoil. PaBHoielicTByo1as https://m.edso0.ru
cHia [ff0ala70
Pemenue 3amau no teme
"PaBHogeiicTByrOmas cui"
bubnunoreka
TpeHue ckoJIbKEeHUs U TPEHUE
HOK

ITOKOA. TpeHHe B IIpUpOAC U
TCXHHUKC

https://m.edsoo.ru
[ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas pabota

«M3ydeHne 3aBUCUMOCTH bubnuoreka

CHJIbI TPCHHS CKOJIBKCHUS OT ]_[OK

CHUJIbI JABJICHUS U XapaKTepa https://m.edso0.ru

COITPUKACAOIINXCS [ff0alcc8

ITOBEPXHOCTEN»

Pemenue 3agau Ha

ompeneyeHue

PaBHOJICHCTBYIOIIEH CHIIBI

Pemenne 3agay mo TeMam: bubnunoreka

«Bec Tenay, «I'paduyeckoe LHOK

n3o0pakeHue cuny, «CHIIb, https://m.edso0.ru

«PaBHOACHCTBYIOIIAS CHID» [ff0alde0

KounTponsnas pabora no

TemaMm: «MexaHnyeckoe

JNBUXKEHUEe», «Macca,

IJIOTHOCTBY, «Bec Tenay,

«I'padudeckoe n3o0pakeHme

cuiy, «Cuibh»

Hasnenue. CriocoObl bubmotexa
I[HOK

YMCHBIICHUS U YBCIIMUCHUSA
JaBJICHHUA

https://m.edsoo.ru
[ff0a20a6



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

JlaBiieHue raza. 3aBUCUMOCTD

Bubnunoreka

. HOK
JIaBJICHHS ra3a oT 00bEMa,
TeMIEPATYDLL https://m.edsoo.ru
paryp [ff0a2376
Ilepenaya naBneHus bubnuoreka
TBEPIABIMU TEIIAMHU, ILHOK
JKAIKOCTSIMHA U Ta3aMH. 3aKOH https://m.edsoo.ru
Tlackansa [ff0a25b0
bubnnoreka
I[aBJ'IeHI/Ie B X KUJKOCTH H rase, OK
BBI3BAHHOC JICfICTBHGM CHJIbI H
TSKECTI https://m.edsoo.ru
[ff0a2718
bubnnorexa
Pemrenue 3amay mo reme
[HOK
«/laBneHue B )KUIKOCTH H
rase. 3axor Tlackaiss https://m.edsoo.ru
) [ff0a2826
bubnnoreka
OK
CooOmraromnuecs: cocyubl 1
Hl A https://m.edsoo.ru
[ff0a2970
bubnuoreka
. HOK
IM'uapaBnuueckuii mpece
https://m.edsoo.ru
[ff0a3136

Manomertpel. [lopuineBoii
JKUJKOCTHBIN HAacoc



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

Atmocdepa 3emmn. [Tpuunnb

CYILIECTBOBAHUSI BO3IYILIHOMN bubnuoteka
000JI0OUKH 3eMITH. LHOK
3aBuUCUMOCTBH aTMOC(hEepHOTO https://m.edsoo.ru
JIaBJIEHUS OT BEICOTEI HaJT [ff0a2b5a
YpOBHEM MOPS
bubnuoteka
Bec Bo3nyxa. AtmocdepHoe HOK
JTABJICHUE https://m.edsoo.ru
/ff0a2b5a
bubnuoteka
N3mepenue atmochepHoro I[IOK
napiieHus. OnslT Toppudesu https://m.edso0.ru
/ff0a2da8
bubnuoteka
3aBUCUMOCTH aTMOC(HEPHOTO OK
JABJICHUS OT BBICOTHI HaJl 1
OBHEM MODSA https://m.edso0.ru
P P [ff0a2fca
bubnuoreka
bapomerp-anepou.
LHOK
ATMocdepHOe 1aBiIeHNE Ha
AL BEICOTAX https://m.edso0.ru
P [ff0a2fcd

Pemrenue 3agay mo reme "
AtMmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH M ra3a Ha

Bubnnoreka

HOK
MOTPYKEHHOE B HUX TEJIO.
APXUMEIOBA CIUIE https://m.edsoo.ru
pXAME /023276
JlabopaTtopHnast pabota
bubnnoreka
«Omnpenenenue oK
BBITAJIKWBAIOIIEH CHIIBI, !
cifors eif 1A Teo https://m.edsoo.ru
FleHCTBYIoN ’ /ff0a33fc
IIOTPYKEHHOE B JKUIKOCTE)
JlabopaTtopHas paboTa 1mo
bubnnorexa
TeMe «lccnenoBanue
[HOK
3aBHCUMOCTH BecCa Tejia B
BOJIE OT 00BEMA OT €HHOU https://m.edsoo.ru
A Py /ff0a3514
B JKHIIKOCTh YacTH TeJIay»
bubnuoreka
LHOK

IImaBanue ten

https://m.edsoo.ru
[ff0a3a96



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

Jlaboparopnast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOJKH U
OlpenesieHue e€
rpy30MoabEMHOCTH"

Perenue 3a1a4 mo remam:

bubnnorexa
«IInaBanue cynos. OK
BosgyxomnaBanuey, 1
«/laBmeHnue TBepBIX TEN hitps://m.eds00.u
© TBepAl ’ /ff0a3654
JKHUIKOCTEN U Ta30BY
KonTtponbHas padoTa o teme
«/laBeHue TBepaBIX TEN,
JKUIKOCTEN U ra3oBy
bubnuoreka
Mexanuveckast pabora HOK
https://m.edsoo.ru
[ff0a3f82
bubnuoreka
MomHocTts. EaquHuiist I[IOK

MOIIDHOCTHU

https://m.edsoo.ru
[ff0a3f82



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

VYpok-uccnenosanue "Pacuér

MOUIHOCTH, pa3BUBAEMOM IIPH 1
noabEMe 1o JecTHuie"
[IpocTeie Mexanu3mel. Peryar.
PaBHOBECHE cHiT Ha ppryare
Peryaru B Texuuke, ObITY U Bubmuoreka
npupoe. JlabopatopHas 05 [TIOK
pabora «MccnenoBanue ' https://m.edso0.ru
YCJIOBUM paBHOBECHS pblUara [ff0a478e
bubnuoreka
Pewrenue 3agau o reme OK
«YCclOBUS paBHOBECHS 1
rdaray https://m.edso0.ru
P /ff0a48a6
Koaddumuent nosesnoro
NeMCTBHS MeXaHU3Ma.
JlaGopaTopHas pabota 0.5
«3mepenue KII/] nakioHHOM
MJIOCKOCTH
bubnuoreka
Pemenue 3aay no teme [IOK

"Pabota, momHOCTB, KIT/T"

https://m.edsoo.ru
[ff0a4c48



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

Mexanudeckast SHEpTHUsl.

Bubnunoreka

Kunernueckas u HOK

HOTeHIHATbHAS SHEIUA https://m.edso0.ru
/ff0a4252
bubnuoreka

3aKoH CoXpaHEHUs HOK

MEXaHUYECKOW SHEPTUH https://m.edso0.ru
[ff0a4360

YPOK-3KCIIEpUMEHT IO TEME

"OKCIIEpUMEHTAIbHOE

OIpeIeTICHUE U3MEHEHUS

KUHETUYECKOU U

MMOTEHIMAJIbHON SHEPTUU IIPU

CKaTbIBAHWMHM TEJIA IO

HaKJIOHHOM 1uiockocTu"”

KonTponsnas pabora no teme

«PaboTa 1 MOIIHOCTb.

DOHeprus»

PesepBHriit ypok. Pabora ¢ EHO(;IJEHOTCK'&

TEKCTaMHU I10 TEME
"MexaHndeckoe IBUKeHUE"

https://m.edsoo.ru
[ff0a4eeb



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

PesepBHblit ypok. Pabota ¢ bubnmnoreka

6 | Ttekcramu no teme "JlaBiaeHue 1 HOK

7 | TBEpABIX TEN, KUAKOCTEN U https://m.edso0.ru
razoB" [ff0a4ffe

6 PesepBHblit ypok. Pabora ¢

g | TEKCTaMu Mo Teme "Pabora. 1
MormHocTh. DHEeprus"

OBUIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KUIIACC

N KosnyecTBo yacoB
i DJIeKTPOHHbIE
ara
KontpoJs uudposbie
Tema ypoka Bce P IIpakTu4ec H3y4CH
HbIE o0pa3zoBaTe/ibH
ro Kue padorbl | HA
Iy padoThI ble pecypchl
OcHOBHBIE TIOJIOKECHUS bubnuoteka
MOJIEKYJIIPHO-KMHETHYECKOM 1 IIOK
TEOPUU U UX ONBITHBIE https://m.edso0.ru
MOJITBEPKICHUS [ff0a5256
Macca u pazmep aTOMOB H 1
MOJIEKYI
N bubnuoreka
Monenu TBEPIOTO, KUAKOTO U OK
ra3z000pa3HOro COCTOSTHUMN 1 1
. https://m.edso0.ru
BEIECTBA
[ff0a540e
OObsiCHEHHE CBOMCTB
TBEPAOTO, )KUAKOTO U
ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
bubnuoreka
Kpucrannunueckue n 1 I[HOK

amMopQHbIe Tena

https://m.edsoo.ru
[ff0a5800



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

CMmauynBanue u

Bubnnoreka

HOK
KamUISIPHOCTD.
https://m.edsoo.ru
IToBepXHOCTHOE HaTsHKEHUE /1025530
bubnuoteka
TermoBoe pacmmpeHue u LHOK
cKaThe https://m.edso0.ru
[ff0a5a26
Temneparypa. CBs3b
TEMIIEPaTyPhI CO CKOPOCTHIO
TETJIOBOTO JABUKEHUS YaCTHI]
bubnuoteka
Bryrpennss sHeprus.
LHOK
CriocoObl U3MEHEHHUS
. https://m.edso0.ru
BHYTPEHHEH SHEprun 103560
bubnuoreka
Buns! Tennonepenaun HOK
https://m.edso0.ru
[ff0a6412
Ypok-koHbepeHus
"IIpakTrueckoe bubnuoreka
HCIT0JIb30BAHNUE TEIIOBBIX HOK
CBOICTB BEILIECTB U https://m.eds00.ru
MaTepHasoB B IEISIX [ff0a65c0
sHeprocoepexeHus"
bubnuoteka
KonnuecTBo TEmIOTHI.
I[HOK

Y aenpHas TeMI0€MKOCTh

https://m.edsoo.ru



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
https://m.edsoo.ru/ff0a6976

[ff0a6976

bubnunoreka
YpaBHEHHE TETIIOBOIO OK
Oamanca. TerooOMeH U I
TEIJIOBOE PABHOBECHE https://m.edsoo.ru
P [f0a7088
JlabopaTtopHnast pabota Bt
noImoTexa
"HccmeqoBaHue SIBICHUS
IHOK
TEII000MeHa MpH
CMEIIMBAHUHN XOJIOIHON U https://m.edsoo.ru
DA ROJI0A [ff0a6a98
TOPSTYCH BOIBI
Pacuer xonnyecTBa TEILIOTHI,
HEO00XO0IUMOTO It
HarpeBaHus Tela u
BBIJICISIEMOTO UM TIPH
OXJaXKIECHUU
bubnuoreka
JlaGopaTopHas pabota OK
"Onpenenenue yaenbHOU 1
TEIUIOEMKOCTH BerecTsa” https://m.edsoo.ru
[ff0a6bb0
bubnuoreka
9Hepr1/m TOILUIMBA. Y JIeJabHas HOK

TCIJIOTA CropaHus

https://m.edsoo.ru
[ff0a7b5a



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
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepaEeBaHUE

Bubnnoreka

HOK
KPUCTALTMYCCKHX TEJI.
VY nenpHad TeIUIoTa [IaBICHUS https://m.edsoo.ru
8 Jff0a71d2
b
JIaboparopHas paboTa I?EHOTGKa
"Onpenenenue yaeiabHOU 1
TEIUIOTHI TUIABJICHUS Jbaa" https://m.edsoo.ru
A /ff0a72fe
bubnunoreka
[TapooOpazoBanue u [IOK
KoHAeHcauus. Mcnapenue https://m.edso0.ru
[ff0a740c
Kunenune. Y nensHas Temiora
bubnunoreka
nmapooOpa3oBaHUs U OK
KOHJECHCALIUU. 3aBUCUMOCTD 1
TEMIIEPATYPHI KUIIEHUS OT https://m.edsoo.ru
patyp /ff0a786¢
aTMOC(EepHOTro JTaBICHHS
BnaxxHocTh Bo3ayxa.
bubnuoreka
JlaGopaTopHas pabota OK
"Onpenenenue 1
OTHOCHUTEIBHOM BIAKHOCTU https://m.edsoo.ru
[ff0a7628

BO3ayXa"

Pemenue 3amay Ha
ONpeieJICHUE BIAXXHOCTH
BO3/yXa



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

[TpuHIMTBI pabOTHI TETIIIOBBIX
nsurareneit. [laposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHSI

bubnunoreka
KII[ TermoBoro nBuraress.
HOK
TemnoBkle ABUTaTEN U
JANTHTA OK B — https://m.edsoo.ru
Py pea [ff0a7c7c
3aKOH COXpaHEHUs U
MIpEeBpaIeHUsI YHEPTUH B
TETUTOBBIX MpoIleccax
[ToaroToBka Kk KOHTPOJIBLHOM
" bubnunoreka
pabote mo Teme "TertoBbie OK
siBIeHUs. I3MeHeHne .
arperaTHbIX COCTOSIHUI https://m.edsoo.ru
PETATHb! /028312
BEIIECTBA
KontponbHas padoTa o teme bubnuoreka
"TemIoBbIe SIBJICHUS. IIOK
N3MeHenune arperaTHbIX https://m.eds00.ru
COCTOSIHMH BeriecTBa" [ff0a86ae

9J'IeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B



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

Ypok-uccienoBaHue
"DnexTpuszanus Tein
WHAYKIUEN U NpU

CONIPUKOCHOBEHUU"
bubnuoteka
B3anmoneiicTBue 3apsoKEHHBIX LIOK
ten. 3akoH Kynona https://m.edsoo.ru
[ff0a87e4
DNEeKTPUYECKOE T0JIE.
bubnuoteka
HamnpsxenHOCTB OK
ANEKTPUIECKOTO TIOJISI. 1
TIDHHITITT CYeDTO3HIH https://m.edso0.ru
p yrep 31 [ff0a8a0a
QJICKTPUYCCKHUX ITOJICU
Hocurenu snekrTpuyecknx
3apsA0B. DJIEMEHTAPHBIN
3apsg. CtpoeHue atoma
bubnuoreka
[IpoBOTHUKY U TUAIIEKTPUKH.
LHOK
3aKOH COXpaHEHHs
. https://m.edso0.ru
P P [ff0a8ef6
bubnuoreka
Pemenue 3agay Ha
I[HOK

IIPUMCHCHHUC CBOMCTB
QJICKTPHUYCCKHUX 3apA10B

https://m.edsoo.ru
[ff0a90cc



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

DNEeKTPUYECKUM TOK, YCIIOBHS bubnunoreka

€ro CyLIEeCTBOBAHUS. HOK

HcTOUYHMKH 3TIEKTPUYECKOTO https://m.edso0.ru

TOKa [ff0a95a4
bubnuoteka

JlelicTBUA 3IEKTPUYECKOTO I[HOK

TOKa https://m.edso0.ru
[ff0a96b2

Ypok-uccienoBanue

"JleficTBHE IEKTPUIECKOTO 1

IOJIs1 HA MPOBOJHUKHU U

JTUDJIEKTPUKN"
bubnuoreka

DNEKTpUYECKUI TOK B ILIOK

MeTaiax, JKHUIKOCTIX 1 ra3ax https://m.edsoo.ru
/ff029838

DnexTpuyecKkas 1uenb u eé

COCTaBHBIE YaCTH

Cuna Toxka. JlabopaTopHas bubmorexa

pabota "U3mepenHue u 0.5 HOK

peryaupoBaHue CUIIbl TOKa"

https://m.edsoo.ru
[ff0a8bd6



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

DNEKTPUUYECKOE HAMPSIKEHHE. bubnunoreka

BoasTmeTtp. JIaboparopHast 05 LHOK

pabora "U3mepenue u ' https://m.edso0.ru

peryaupoBaHue HanmpsHKeHus " [ff0a9el4

ConpoTuBieHHe MPOBOJHHKA. bubmmorexa

VY enpHO€ CONPOTUBIICHUE HOK

BerecTsa https://m.edso0.ru
[ff0aa738

JlabopaTtopHnast pabota

"3aBUCUMOCTh

AIIEKTPUYECKOTO bubmotexa

COMPOTHUBIICHUS IPOBOIHUKA 1 HOI?

OT €ro JUIHHBI, IJIOIaIn ?ggz;;r;éedsoo.ru

MOIIEPEYHOr0 CEYEHUS U -

Marepuana"

3aBUCUMOCTD CHJIBI TOKA OT bubmotexa
LHOK

HanpspbkeHust. 3akoH Oma st
y4acTKa [enu

https://m.edsoo.ru
[ff0aad4a



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

Jlaboparopnast pabota

"UccnenoBanue 3aBUCUMOCTH bubnuoteka
CHUJIBI TOKA, UAYIIETO Yepe3 HOK

pE3UCTOP, OT CONPOTUBIICHUS https://m.edso0.ru
pe3uCTOpa U HANPSKEHUS HA [ff0aa04e
pesucrope"

ITocnenoBarensHOE 1

napajuieTbHOE COCTUHECHUSI

MTPOBOTHUKOB

JlabopaTtopHnast pabota

"[IpoBepka nmpaBuia bubnuoteka
CJI0KEHUS HANPSHKEHUM MpH HOK
MIOCJIEI0BATEILHOM https://m.edso0.ru
COEIMHEHUH JIBYX [ff02aa58
pe3ucropon”

JlaGopaTtopHas pabota bubnuoreka
"IIpoBepka npaBuia AJisi CUIIbI I[IOK

TOKa IPH MapajuieIbHOM https://m.eds00.ru
COCIMHCHUH PE3UCTOPOB" [ffO0aadle
Pemenue 3anau Ha bubnuoreka
npuMeHeHue 3akoHa Oma i HOK
Pa3IMYHOIO COCIUHEHUS https://m.edsoo.ru
IIPOBOIHUKOB [ff0aaf8a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
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

PaGoTa 1 MOLIHOCTH

Bubnnoreka

HOK
ANEKTPUUECKOTO TOKA. 3aKOH
Jixoyns-Jlera https://m.edsoo.ru
Y i [ff0ab124
JIaboparopHas paboTa bubnmnoreka
"Onpenenenue paboThl U LIOK
MOIIHOCTH 3JIEKTPHUYECKOTO https://m.edso0.ru
TOoKa" [ff0ab3e0
DJIEKTPUYECKHE 1IENU U bubnuoteka
MOTPEOUTENN IIEKTPUIECKOM [IOK
sHeprum B ObITy. KopoTkoe https://m.edso0.ru
3aMBIKaHUE [ff0ab660
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
" bubnunoreka
DJIEKTPUYECKHE 3aPSAJIbI.
L[IOK
3apshKeHHBIE Tela U UX
I — https://m.edsoo.ru
L . [ff0abd2c
[TocTOSIHHBIN MeKTpUYECKU
TOK"
KounTpombnas pabota no Teme
"DJIeKTpUYECKHEe 3apsiabl. bubnuoreka
3apsiKeHHbBIE TeJla U UX LIOK
B3aUMOICVCTBUA. https://m.eds00.ru
[TocTosIHHBIN 3IEKTpUYECKU [ff0abea8

TOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
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

ITocTostHHBIE MAarHuThbl, UX

B3aHMO/ICHCTBHE
bubnnoreka
Ypok-uccienoBaHue
" > HOK
N3yuyenune nonei 1
[TOCTOSIHHBIX MAarHUTOB" hitps://m. edso0.1u
[ff0ac3d0
bubnnoreka
MarxauTtHOe moJyie. MarautHoe
HOK
moJie 3eMJI1 U €ro 3HauYCHHue
U151 KUZHI Ha 3emie https://m.edsoo.ru
[ffOacOba
OmneiT Opcrena. MarautHoe bubnuoreka
IOJIe JICKTPHISCKOro TOKa HOK
MarauTHO€ 10Ji€ KaTyIIKU C https://m.edso0.ru
TOKOM [ff0acld2
[Ipumenenne
3JIEKTPOMAarHUTOB B TEXHUKE. bubnmoreka
JlaGopaTopHas pabota 05 LHOK
"Usydenue neicTBUA ' https://m.edso0.ru
MarHuTHOTO MOJIA Ha [ff0ac74a

MPOBOJIHUK C TOKOM"



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

DNEeKTpOABUTATEINb
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboTsl
3JIeKTpoABUTATENSA"

bubnunoreka
HOK
https://m.edsoo.ru
[ff0ac86¢

OnbiTel @apajnes. 3aKoH
ANEKTPOMAarHUTHOU
nHaykuu. [Ipasuno Jlenna

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS AIEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

[ToarotoBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKHE U
MAarHuTHBIE SBJICHUS"

KonTpompHas paboTa mo Teme
"DnexTpuueckue u
MAaTrHUTHBIE SBJIEHUS"

bubanoreka
HOK
https://m.edsoo.ru
[ff0ach14



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

PesepBHblil ypok. Pabota ¢

Bubnnoreka

6 " LIOK
TekctaMu 1o TeMe "TeroBeie 1

6 " https://m.edso0.ru
ABIICHHA [ffOacc5e
PesepBHblil ypok. Pabora ¢ bubnuoreka

6 | TekcraMu 1o Teme 1 HOK

7 | "IlocTOsSHHBIN 2IEKTPUUECKUMA https://m.edso0.ru
TOK" [ffOacdc6

6 PesepBHblit ypok. Pabota ¢

8 TEKCTaMH IO TEME 1
"MaruuTtHble sSBICHHUS"

YECTB
OBUIEE KOJIMYECTBO 68 145

YACOB I10 ITPOI'PAMME



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

9 KUIIACC

Nt KoauuyecTBO yacoB
i DJIeKTPOHHbIE
aTa
I Konrpoas | IIpakTHuec uudpposbie
Tema ypoka Bce H3y4eH
/ HbIE KUe ob0pa3zoBareb
ro ns
I padoThI padoTsI HbIE pecypchl
Mexannueckoe OBIKEHUE. 1
MarepuanbHas TOUKa
bubnunoreka
CucreMa oTcyerTa.
HOK
OTHOCHUTENBHOCTE 1
MEXaHUYECKOTO JBUKECHUS https://m.edsoo.r
u/ff0ad474
bubnunoreka
PaBHOMEpHOE NpAMOJIMHEITHOE 1 [IOK
NIBIKEHHE https://m.edsoo.r
u/ff0ad19a
HepaBnomephnoe
MPSMOJIMHEHHOE IBH)KCHHE. 1
Cpennsisi © MTHOBEHHAS
CKOPOCTH
. bubnuoreka
[IpssmonuHeriHOE OK
PaBHOYCKOPEHHOE JIBHKECHUE. 1 1

Yckopenue

https://m.edsoo.r
u/ff0ad8d4



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

CkopocCTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBMKCHUSI.
I'paduk ckopoctu

JIaboparopHas paboTa

"Onpenenenne yCKOpEeHUs Tela EI?EHOTGKa
FIpH PaBHOYCKOPEHHOM . ]fitps://m.edsoo.r
JBWKEHUH 10 HAKJIOHHOM u/Ff0adb18
MJI0CKOCTH" -
CBo0OogHOE TajieHne TEI.
OnpiTel [Nanunes
PaBHOMepHOE ABIKEHHE TIO bubnuoreka
okpyxxHocTH. [lepruon u yactoTa [HOK
oOparmenus. JluaeitHas u https://m.edsoo.r
YTJIOBasi CKOPOCTH u/ff0ael76
LenTpocTpemurenbHOe
YCKOpEHHUe
bubnuoreka
[IepBsiii 3ak0oH HproTOHA. [HOK
Bexkrop cubr https://m.edsoo.r
u/ff0ae612
bubnuoreka
Bropoi1 3akoH HeroTona. I[HOK

PaBHozelicTByrOIAs crita

https://m.edsoo.r
u/ff0ae72a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

Tpernii 3axkoH HproTOHA.
Cynepno3unus cui

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0ae982

Pemenue 3agau Ha npuMeHEeHUE
3akoHOB HproTOHA

bubnunoreka
HOK
https://m.edsoo.r
u/ffO0aeb6c

Cuna ynpyroctu. 3akoH ['yka

bubnunoreka
HOK
https://m.edsoo.r
u/ffOaeca2

Pemenue 3aga4d o teme «Cuia
YIOPYTOCTH

JlaGopaTtopHnast pabota
«OmnpeneneHue KeCTKOCTH
MIPY>KUHBD»

bubnnoreka
[HOK
https://m.edsoo.r
u/ffO0aee28

Cuna TpeHus

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0af738

Pemenue 3agau no teme «Cuna
TPCHUS»

bubnuoreka
HOK
https://m.edsoo.r
u/ff0afa26



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

Jlaboparopnast pabota

Bubnunoreka

"Onpenenenne kodpduimeHTa HOK

TpeHHA CKOTbAKCHUA" https://m.edsoo.r
u/ff0af8be
bubmmoreka

Pemenue 3a1ay 1o reme

"3akonsl HeroTona. Crita HOK

ympyrocTi. Cra Tperms"” https://m.edsoo.r
u/ffOafb8e

Cwuta TSKeCTH U 3aKOH bubmmoreka

BCEMHUPHOIO TATOTECHHUSI. [HOK

Yckopenue cBOOOTHOTO https://m.edsoo.r

HajacHUus u/ff0af044

Ypok-koHpepenus "JIBmxenue

TeJ BOKPYT TPaBUTAIMOHHOTO

nentpa (CoHeUHas cHCTEMA).

lamakTukn"

Pemrenue 3agau o treme "Cuia Bubmaorexa

TSDKECTH M 3aKOH BCEMHUPHOTO HOK

SR—" https://m.edsoo.r
u/ff0af5f8
bubnmoreka

[TepBas kocMUYeCKasi CKOPOCTb. [IOK

HeBecomocTs u MEeperpy3Kku

https://m.edsoo.r
u/ff0af33c



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

PaBHOBECHE MaTepHaIbHON

TOYKHU. AOCOIIIOTHO TBEPIOE bubnuoteka

teo. PaBHoBecHue TBEPAOTO HOK

TeJla C 3aKPEIIEHHON OChIO https://m.edso0.r

BpaieHuss. MOMEHT CUIIBL. u/ffOafe36

LenTp TsKECTH

PaBHOBEeCHE MaTepuaIbHO

TOYKH. AOCOJIFOTHO TBEPIOE

teno. PaBHoBecue TBEPIOTO

TeJla ¢ 3aKPEIIEHHON OChIO

BpaieHuss. MOMEHT CUIIBI.

LenTp TsKECTH

Pewrenne 3agau o reme bubamorexa

"MomeHnT cuiibl. LlenTp HOK

ket https://m.edsoo.r
u/ffob02b4

[ToaroroBka Kk KOHTPOJBHOMN bubnuoreka

pabote 1o Teme "MexaHu4eckoe ILIOK

nBIKeHne. B3anmonencTeue https://m.edsoo.r

Ten" u/ff0b0408

KounTposbnas pabora no Teme bubmorexa
[HOK

"MexaHn4eCcKO€e IBUKECHUE.
Bsaumonetictue Tea"

https://m.edsoo.r
u/ffOb06ec



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

Nmmnynsc Tena. IMImynsc CUIIBL. bubmuotexa
3aKOH COXpaHEHUs UMITYJIbCA. HOK
Yupyroe u Heynpyroe https://m.edsoo.r
B3anMMOJICHCTBHE u/ffOb07fa
bubnuoreka
Pemenue 3ana4 o teme "3akoH I[HOK
COXpaHEHUs UMIysbca" https://m.edsoo.r
u/ff0b096¢c
VYpok-koHpepeHIus
"PeakTUBHOE IBMKEHHE B
MIPUPOJIE U TEXHUKE"
bubnuoreka
Mexannyeckas pabota u [HOK
MOILIHOCTh https://m.edsoo.r
u/ffOb0a84
bubnuoreka
Pabota cuibl TsDKECTH, CUIIBI I[HOK
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.r
u/ffob0db8

JlaGopaTopHas pabota
«OrnpeneneHue padoThI CUIIBI
TPEHUs IPU PABHOMEPHOM
JIBYDKEHUU TEJa T10
TOPU30HTAIBHOM MOBEPXHOCTH»



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

CBs13b SHEPrUM U pabOTHI.
[ToreHumanpHas SHEPTUs

bubnuoteka
Kunernueckas sneprusi.
. HOK
TeopeMa 0 KHHETUYECKOM
- https://m.edsoo.r
b WFf0h0c32
3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
JlabopaTtopHnas pabota BIgSIJ(IHOTeKa
«M3ydeHne 3aK0Ha COXPaHEHUs 1
SHEDIUIY https://m.edsoo.r
P w/ffob12fe
bubnuoreka
KonebarensHOE ABUKEHUE U €TO HOK
XapaKTePUCTUKHU https://m.edso0.r
u/ffob1858
bubnuoreka
3aryxaromue KojaeOaHusl. OK
Boinyxaennbie KoieOaHusl. 1
Pesomac https://m.edsoo.r
u/ff0b20f0
Maremarnueckuii u
NPYKUHHBIA MAaITHUKU
Ypok-uccnenoBaHue bubnuoTeka
«3aBUCHUMOCTb MIEpUOA [HOK
KoJieOaHUM OT HKECTKOCTU https://m.edsoo.r
u/ff0b197a

NPYKUHBI U MAacChl Tpy3a»



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

IIpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

JIaboparopHas paboTa bubnmroreka
«OnpeeneHne 4acToTsl U LHOK
nepuoja Kojedanu https://m.edsoo.r
MPYKUHHOTO MasiTHUKa» u/ffOblaec
JlabopaTtopHnast pabota
bubnuoreka

«IIpoBepka HE3aBUCUMOCTH oK
nepuoaa KojiebaHuu rpysa, 1
[MOJIBEIIEHHOTO K HUTH, OT hilps://m.eds00.r

’ u/ffOb197a
Macchl rpy3a»
MexaHn4ecKue BOJIHBI. bubnuoreka
CBolicTBa MEXaHUYECKUX BOJIH. LIOK
[IpononpHbIE 1 TONIEPEYHBbIE https://m.edsoo.r
BOJIHBI u/ffob21fe

Ypok-koH(bepeHus
"MexaHndecKne BOJIHEI B
TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa)kKeHHE 3ByKa

Ypok-uccnenoBaHue
"HabGnromeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"



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

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHUI pEe30HaHC

bubnuoteka
VYpox-koHpepeHuus 1IOK
"VnpTpa3Byk u nH(PpPa3BYyK B
ope yKe (31,) Y https://m.edsoo.r
pu U TEXHUK
pHpoZ u/ffOb23ca
[ToaroToBka Kk KOHTPOJIBLHOM bubnnoreka
pabote 1o Teme "3aKOHbI I[IOK
coxpaHeHus. MexaHn4ecKue https://m.edsoo.r
KoJie0aHus ¥ BOJHBI" u/ff0b25f0
KonTpomsHas pabora no teme
"3aKOHBI COXpaHEHHS.
Mexannyeckue KoyieOaHus 1
BOJIHBI"
bubnuoreka
DNEKTPOMAarHuTHOE IOJIE. I[HOK
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.r
u/ffOb2abe

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH



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

VYpox-koupepenuus "llkana

bubnnoreka
AIIEKTPOMArHUTHBIX BOJIH.

HOK
Hcnonb3zoBanue
3JIEKTPOMArHUTHBIX BOJIH IS https.//m.edsoo.1

POMArHitt u/ffOb2fes

COTOBOM CBSI3U
Ypok-uccnenosanue "N3yuenue bubnuoteka
CBOMCTB 2JIEKTPOMAarHUTHBIX IHOK
BOJIH C IOMOIIIbI0 MOOMIJIBHOTO https://m.edsoo.r
Tenedona” u/ffob2c6e
Pemenue 3aga4 Ha onpeneneHue
YaCTOTHI U JJIUHBI
AIIEKTPOMArHUTHOM BOJTHBI

bubnuoreka
DneKTpOMarHuTHas MpUpoa OK
cBeta. CKOpOCTH CBeTA. 1
BouiHOBBIE CBOMCTBA CBETA FLtps. /. edsoo.r

u/ff0b31d0
Hctounuku cBeTa. bubnuoreka
[Ipamonuneitnoe LIOK
pacnpocTpaHeHuE CBETa. https://m.edsoo.r
Barmenus Connua u JIyHbl u/ff0b3658
3aKOH OTpaKeHHsI CBETA. bubnuoreka
3epkaina. Pemenue 3anau Ha HOK
IIPUMEHEHHE 3aKOHA OTPAXKEHUS https://m.edsoo.r
cBeTa u/ffOb38c4
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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Bubnunoreka

[Ipenomnenue cBera. 3aKoH LIOK
IIPEIOMIICHHUS CBETA https://m.edsoo.r
u/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE bubnuoreka
cBeTa. Mcnonb30BaHue MMOJTHOIO ILHOK
BHYTPEHHETO OTPAKECHUSI B https://m.edsoo.r
OIITHYECKUX CBETOBOJAX u/ffOb3c5c
JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
yTjia MpeaoMIIEHUS] CBETOBOTO
Jyda OT yIJIa MaJIeHus Ha
rpanuie "Bo3ayx-creksio""
Ypok-koHbepeHus
"Ucnonp30BaHue NOJHOTO
BHYTPEHHETO OTPAKECHHUSL:
CBETOBO/Ibl, OTUKOBOJIOKOHHAS
CBsI3b"
bubnuoreka
JInnsel. OnTuyeckas cuia HOK
JIUH3BI https://m.edsoo.r
u/ffob3f2c
[TocTpoenue n3o0paxeHuil B bubnuoreka

JIMH3aX

[HOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.r
u/ffOb444a

Jlaboparopras pabota
"Onpenenenne GOKYCHOTO
PaCCTOSAHUA U ONTHYECKOU CHUJIBI
cobuparomei TMH3bI"

bubnunoreka
HOK
https://m.edso0.r
u/ff0b4206

VYpok-koHpepeHIus
"OnTHYeCKHE JINH30BLIE
npubopsr"”

bubnunoreka
HOK
https://m.edsoo.r
u/ffOcOa7e

I'nas kak onrudeckas cucTeMa.
3penue

bubnunoreka
HOK
https://m.edsoo.r
u/ff0b4684

Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3penue"

Pasnoxxenue G6enoro cBeta B
criektp. OnbiTel HproTOHA.
CrnoxxeHue cieKTpalbHbIX
1BeToB. Jucnepcus cBera

bubnuoreka
LHOK
https://m.edsoo.r
u/ffOc0f4c

JIaboparopHas padoTa "OnbITHI
0 Pa3JIoKEHUIO OEJIOTO CBETa B
CIIEKTp M BOCHPUSATHIO LIBETA
MPEIMETOB IPU UX HAOIIOCHUN
yepe3 1IBETOBbIEe (UIILTPHI"

bubnuoreka
HOK
https://m.edsoo.r
u/ffOc0e2a
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
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VYpok-npaktukyMm "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCHU,
uHTephepeHys u audpaxaus”

bubnunoreka
Omnprtet Pesepdopna u HOK
IJTaHETapHas MOJIENb aTOMa https://m.edsoo.r
u/ff0c12a8
[Toctrynatel bopa. Mozaens
aroma bopa
bubnnorexa
Hcnyckanne u norjonieHue
IHOK
cBeTa aToMoM. KBaHTEL.
JIuHe4aThie CEKTPHI hiips://m.eds00.r
p u/ff0cl44c
bubnunoreka
VYpok-nipaktukym "Habmonenne LIOK
CIIEKTPOB UCITyCKaHUA" https://m.edso0.r
u/ff0c1550
bubnuoreka
. LHOK
PangnoakTUBHOCTE U €€ BUILI
https://m.edsoo.r
u/ff0c1672
bubnuoreka
Crpoenue aToMHOrO sipa. [HOK
Hyxnonnas mozaens https://m.edsoo.r
u/ff0c18ac
bubnunoreka
PannoakTrBHBIEC TPEBPAIICHHUSI.
HOK

30TONEI

https://m.edsoo.r
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u/ffOclald

bubnunoreka
Pemrenue 3agad mo reme:
" ]:[OK
PagnoaxTuBHEIE

P —" https://m.edsoo.r

peppatll u/ffOclb4a

[Iepnon nomypacnana
bubnnorexa

VYpok-koHpepeHIus oK

"PagnoakTrBHbBIC U3TyYEHUS B .

MIPUPOIE, MEAULIMHE, TEXHUKE" https://m.edsoo.r

PHPOZE, MEIMIHIHE, u/ff0c2126
bubnunoreka

SnepHbie peakunu. 3aKOHbI OK

COXpaHEHUS 3apsAI0BOTO U -

MACCOBOLO “HCE https://m.edsoo.r
u/ff0c1c58
bubnuoreka

DHeprus CBSI3U aTOMHBIX SJIEP. IIOK

CBsI3b MaccChl ¥ YHEPrUn https://m.edsoo.r
u/ff0cld7a

Pemenue 3amau no teme

"Anepusie peakuun"
bubnunoreka

Peakinu cunTe3a U gelneHus
HOK

snaep. UcTouHuku sHEprun
CouHiia u 38631

https://m.edsoo.r
u/ff0c1e88
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https://m.edsoo.ru/ff0c1e88

Ypok-koupepenmus "Anepras
sHepreTuka. Jlencrus
palMoOaKTUBHBIX M3TydeHHUH Ha
YKUBbIE OPraHU3MbI"

IToaroroBka Kk KOHTPOJIBHOMN

bubnunoreka
pabore 1o Teme
" HOK
DNeKTpOMarHuTHOE TIOJIE. https://m.ed
ps://m.edsoo.r
DNeKTPOMarHUTHBIE BOJIHBI. /02236
KBanroBrie sBienus"
KonTtponbHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBrie sBnenus"
bubnuoreka
[ToBTOpEHME, 00OOIIECHNE. OK
JlaGopaTopHbie pabOTHI 1O ﬁt imed
. ps://m.edsoo.r
Kypcy "Bzanmonericteue Ten"
ypey a u/ff0c245a
[ToBTOpEHME, 000OIICHNE. bubnuoTeka
Pemenue pacuetHeix u HOK
KadeCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.r
"TennoBele mpouecchl” u/ff0c2572
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[ToBTOpenue, oboOIIeHNE. bubmuotexa
Pemrenne pacdyeTHsIxX U HOK
Ka4ueCTBEHHBIX 3a/1a4 I10 TEME https://m.edso0.r
"KII/] TerumoBeIX ABUTATENICH" u/ff0c2a22
[ToBTOpEeHue, 060061IEHNE. bubnuoreka
Pemenne pacueTHbIX U ILHOK
KAa4eCTBEHHBIX 33]1a4 110 TEME https://m.edsoo.r
"KII/] anexrpoycTtaHoBOK" u/ff0c2b30
[ToBTOpEeHME, 060OIIECHNE. BP(I;SIJ(IHOTeKa
JlabopaTopHbie pabOTHI 1O ﬂt im.ed
ps://m.edso0.r
Kypcy "CBeToBbl€ siBiICHUS"
ypey u/ff0c2c52
[ToBTOpEeHME, 060OIIECHNE. bubnuoteka
PaboTa c TekcTtamu 1o Teme LHOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.r
MexaHuke" u/ff0c2d6a
[ToBTOpEHME, 00OOIIECHNE. BI?IJEHOTeKa
PaGora ¢ TekcTamu o Teme ﬁt im.ed
ps://m.edso0.r
HK 6 n
oJieOaHMs ¥ BOJHBI u/ff0c2e82
[ToBTOpEeHME, 000OIICHNE. bubmmorexa
[HOK

Pabota ¢ Tekcramu 1o TeMe
"CBETOBBIE SIBJIEHUS"

https://m.edsoo.r
u/ff0c3044
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1 [ToBTOpenue, 060061ICHNE.
0 Pabora ¢ Tekcramu 1o Teme 1
2 "KBanrtoBas u siaepHas ¢usuxa"
OBUIEE KOJIMYECTBO YACOB 102 97

10 [TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






