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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYArONIUXCS M OPTaHW3alldi0 H3yYCHHUS
GbU3MKKM Ha JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO KjaccaMm), mpejjiaraeT NpUMEpHYI0 MOocIeq0BaTeIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3YyIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBCHHO-HAYYHYIO KapTUHY MHpA,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JTIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dusnka» B
oOpa3oBarenbHbIX oOpraHusammsx Poccuiickoit dDeneparuu, peamu3yOmux
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OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (IpoToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHne HMHTepeca U CTPEeMJICHHS OOydYaloluXCs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie MIO3HAHUS M (DOPMUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yjpTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHUE TPEICTABICHUNA O POIU (UUKH ISl Pa3BUTUSA IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIICAYIOIINX 3a4aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

npuoOpeTeHNEe YMEHUM ONMUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIOJIb30BaHUEM MOJTYUYEHHbBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEUIINX pacdYE€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznyecKkux Mojienel, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJIHATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTETHHBIX PHUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll (PU3HMUECKOTO COAEpKaHUA,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3UKHU, aHAIIU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBLHON eI TEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMA Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kiacce — 102 gaca (3 yaca B Heneno).



[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3UKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

@dusnka — Hayka o mnpupone. fBieHus npuponbl. duznyueckue SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3ndeckux BenuuynH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKd H3y4aloT MPUPO.Y.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHNE
HaOro1aeMoro sipiieHus. Onucanne GU3NIeCKUxX SBJICHUHN C TTOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIC

SBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
1. OmpeneneHue NEHbI IeEHUs IKAIbl U3MEPUTEIBHOTO Tprbdopa.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEa.
4. OmnpeneneHne pasMepoB MajlbIX TE.
5. M3Mepenue temriieparypbl IIpM MOMOIIM XKUJIKOCTHOIO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPBI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
Iapuka, MymeHHOTO FOPU30HTAILHO, TEM 0O0Jibllle, YeM OOJIbIlIe BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne wyactui BemecTBa. CBS3b CKOPOCTH ABWKEHUS YaCTHUI[ C
temrnepaTypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmomelicTBue dYacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpuctammyecknx) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.



1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue  siBneHud,  OOBSACHAIONMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIONIb30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHue 1 B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh HNPU HEPAaBHOMEPHOM JABMKEHHH. Pacuér myTu u
BPEMEHU JBUKECHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUMHM. B3auMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMS Tel. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIE
o0BbEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3anMozeicTBus Ten. Cuia yrnpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxeHune
CWJI, HAalIPaBJICHHBIX 10 OJHOM NpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenne cKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
Habmroienue siBieHus HHEPLUH.
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4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IMIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHsS (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHS U YBETUUYCHUS AaBieHus. J(apneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TiyOWHbI. ['mapocraTmdeckuit
napanokc. CooOuaromuecs: cocynbl. [ uapaBinueckie MEXaHU3MBbI.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 00o0soukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 1715 U3MEpPEHHU aTMOC(PEPHOTO JTaBICHUSI.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs ) KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckuu mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JAaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
XKUJKOCTh YaCTH TEJA.

2. OmnpenenieHue  BBITAJIKMBAIONICH CHJIBI, JEWUCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH Ha TEIO
B KHUJKOCTH, OT Macchl Teja.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHePrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTuueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompegenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pasnen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTBa. Macca um pa3mepbl aTOMOB M MOJEKYJH. ONBITBI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJIEKYJISIPHO--KHHETUYECKOM TEOPHH.
CMmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BuyTpenHsiss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
TeIuIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIoNepENauHn:
TEIUIONTPOBOHOCTb, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHMS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JTaBJICHHUS.

BnaxHocTts Bo31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6nronenmne OpoyHOBCKOTO JIBHIKCHUS.

Hab6nronenune nuddysun.

HabmtoieHue sIBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TemmoBoro pacumpeHust Tedl.

V3MeHeHre AaBJICHUS Tra3a NPH M3MCHCHHH 00BbEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBuiia u3MepeHus TEMITEPaTyPHhI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHHH paObOTHI BHEIITHUMHE CHJIaAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmroienue kunenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PH TJIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBJIeHUs BO3yXa B Oa/JIOHE MITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne u3MEHEHHs BHYTPEHHEH OSHEpPruM Tejlna B pe3ysbTaTe
Teronepeaayn U paboThl BHCITHUX CHJI.

HccnenoBanne sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUK XOJIOTHOW M
ropsiuyer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

OrnpeneneHue yaeabHOU TEMIOEMKOCTH BEIECTRA.

HccnenoBanue nporecca uCrapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Paznen 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKITY TEJIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuxX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
a1 ydactka nenu. llocienmoBarenbHOe W MApalIEbHOE  COSAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYeCcKoro TokKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUIaTENIb ITOCTOSTHHOTO TOKa. lCnoib30BaHHWE SIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DneKTporeHepaTop. Croco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSIKEHHBIX TEIL.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPSJIOB.
[IpOBOJHUKH U TUDIICKTPUKHU.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. U3mepeHne cuibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3AEICHUS MTOI0COB MArHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTRJIEKTPUKHU.

COopka u npoBepka paboThI NEKTPUIYECKOM IIEMU MOCTOSHHOTO TOKA.
N3Mepenune u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, WAYILETO Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTUBJICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUNW IIPU  IIOCIEI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAIICTBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TMOJSl MOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00BbEIMHEHUH U Pa3JICJICHUH.

HccenenoBanue AeNCTBUSA DJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
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17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 n3ydeHue padoThl 3IEKTPOIBUIaTENS.

20. U3mepenue KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHONW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEpHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHeprus CxKaTou NnpyuHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAEKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIUHEIHOTO IBUKECHMUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOmnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MAacChl T€JIa U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

MN3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUH.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEI.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hablmronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM TaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUXKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPECHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHUHU 0€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIEHTa TPEHUS CKOTBKCHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU30HTAILHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIbBl YIOPYrOCTHM TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckne KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIC XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — koneOanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.
PacnipocTpaneHne npo10bHBIX U HOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepro/ia KOJeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOJIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o vk w N
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OnexkTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr»  cBera.  Hcrounmkm — ceera.  [IpsamosmmuenHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcmonp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOINIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HbtoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Jlemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTUyecKuil CBETOBO/I.

Xon nydeit B coOuparorei JIMHse.

XO0J ny4yer B pacCEUBAOIIEHN JTUH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rinasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lomydyenue 6en0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
najicHusI.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N o Uk wN R
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4. IlonmydeHnue n3006paxxeHui ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoiei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OmBITBI TIO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W 3Hepruu. Peakuumm cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHM HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUs U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOYJIb TPEIHA3HAYEH JIJIsl CUCTEMATHU3aluN
U 0000IIEHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpABIINX ATOT YYEOHBIN MpEaMET.

[Ipu M3y4eHUH TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEOBaHUS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIM XapaKkTep JAHHOTO pasfielia pealu3yercs
3a Ccu€T TOro, 4rTo OOydYarolIuecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YuUCIIe IS IPOBEPKH TMITOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€ BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpUMep, IPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
DHEPIrUM HAa OCHOBE 3aKOHA IIPEBPAILLCHUS U COXPAaHEHHUs BCEX M3BECTHBIX BHUJIOB
HHEPTUU.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MpoOJIeM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIIeI0BaTENbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU MpaBuUi OE30MacHOrO IOBEJACHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHM, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:
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e — AKTMBHOE Yy4yacTHE€ B PCIICHUH MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHM3alluk, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHON HAIMpaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUIM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECCHil, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHWCHTAMS HA TPUMEHEHWE (U3MYECKUX 3HAHWM JJIs perieHus 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOILIEH CPEBI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COLHUAIBHON W NPUPOITHON
cpeasbl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPHU BBHIMIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NUYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
bu3uKy;

e — TIUTAHUPOBAHWE CBOETO PA3BUTHUS B NPHOOPETEHUH HOBBIX (HU3NUYSCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
o01mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(sBNIEHUMN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHHS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M NMPU H3YyYCHUH (PU3NIESCKUX
SIBIICHUI ¥ MPOIIECCOB, JIETaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEAYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUA HHCTPYMEHT O3HAHUS,
MPOBOAUTH IO CAMOCTOATEIIBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUI DKCIEPUMEHT, HEOONBINOE HCCIeAOBaHUE (PU3UUECKOTO
SIBIICHMS,

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(pOpMAaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITETIbHO (hOPMYJIUPOBATh 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JlajibHEIIee pa3BUTHE  (PUBUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM IpE/ICTABICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBICHUS
uHpOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U MX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B XO7le OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
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BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEUICHUE 3a/Jadyd U TOJJIepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COMOCTAaBIIATh CBOM CYXACHHUS C CYXJICHHSAMH JPYTHMX YYaCTHHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATH PE3yIbTAThl BBITIOJIHEHHOTO (PM3MUECKOTO OIBITa
(3KCTIEpHMEHTa, HCCIICOBAHUS, TIPOSKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M
WHIWBUIYAIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUUYECCKOM
po0IeMBl;

MPUHUMATh IIEJId COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JICHCTBHUSI
mo e¢ JOCTM)KCHHMIO: pPacHpelesaTh POJH, OOCYXKIaTh IPOIECCHl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKHUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JCUCTBUS C JPYyTUMHU
YJIcHaMH KOMaH/IbI,

OIICHUBATh KAa4ECTBO CBOCTO BKJIaJa B OOMIMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHus: GU3NYeCcKuxX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUs B TPYyIIE, NMPUHATHE PpPELICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pellieHus! (PrU3NUecKol 3aauu 1in
IUTaHAa HMCCIIECJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIAaracMble BAPUAHThI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYAIlUM U MpeAjiaraTh riaH €€ U3MEHCHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIHOCTUKEHHUS) Pe3ylbTaToB
JEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM YHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallid, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEW;
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OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
CTaBUTh c€0sl HA MECTO JAPYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0/IeHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmauus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBICHUS TBEPABIMU TeElaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacro3HaBaTh MPOSIBICHHE M3YUYEHHBIX (U3MUECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOMU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE PHIO, pblYard B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETHYECKasT W TIOTCHIMAJIbHASI JHEPTUs), MPU ONUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
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0003HAUYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHHAMM,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYEeCKOM
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBaTh €r0 MaTEMAaTUYECKOE BRIPAKECHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: Ha OCHOBE aHaliv3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UUECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKON BETUYNHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
NpEANnoyioKEeHne  (TUIOTe3y), pa3inyartb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pE3ysibTaT, HAXOAUTh OIIMUOKH B XOJE OIbITa, JeTIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tejla OT BPEMEHHM JBUKCHHS Tella, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BEMA
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NOrpyXKEHHON YacTH Tella M OT IIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJI0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUsA, coOupaTb YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIas CWJIa, JCHCTByOmas  Ha
HNOTpYKEHHOE B KHUJIKOCTh Te€JO0, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CJeAys MPEIIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHHNH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHUUIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY KaloIlEel Cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBONM WM MOXKET OBITh
HEJIO0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/IaHUi HAYYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYEecKOoro  coiepaHHs, CIPaBOYHBIE MaTEepHAIIbI,
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pecypcel ceti IHTEpHET, BiajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIE KPATKWE MHCBMEHHBIC M YCTHBIC COOOINCHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POPMAIK (PU3MIECKOTO COICPIKAHUS, B TOM
quciae MyONMWYHO JIeNaTh KPaTKUE COOOIIEHHS O pPe3ysbTaTaX MPOEKTOB
WIN y4eOHBIX WCCIICJIOBAaHUM, MPH O3TOM TIPAMOTHO WCIIOJIB30BaTh
W3y4YCHHBI TOHSATHHHBIA ammapaT Kypca (GU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTAIINCH;

IpU BBIMOJIHEHUN YYEOHBIX IMPOEKTOB M HCCICIOBAHUHA DPACHpEleisiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMU 3a/la4aMH,
CIICINTh 32 BBHIMOJIHEHUEM IIIaHA JCWCTBUH, aJeKBATHO OIICHUBAThH
COOCTBEHHBI  BKJaJl B  JICATCNBHOCTb  TPYIIBI,  BBICTPAHBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBast MHEHHE OKPY KAIOIIHX.

K koHI1y 00yueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpEeraTHbI€ COCTOSTHUS BEILIECTBA, KPUCTALINUYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIICHHBIM Map, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS] SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
Y JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pa3nuyath SBJICHUS (TEIJIOBOE pacHIMpeHHE M CXKaTHe, TeIruionepeaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KalWIIAPHBIC SIBJICHUS, UCIIapEeHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4YEHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICCTBHE MAarHuUTOB, JICHCTBUE
MarHUTHOTO TMOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX  (DHU3WUECKUX  SIBJICHUNA B
OKPY)XKaloIlleM MHpE, B TOM 4YHCJIC (U3UYCCKHUE SIBIICHHS B IPUPOJC:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAJUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B aTMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOC
nosie 3emuH, Jpeid IMoar0COB, PO MAarHUTHOTO TOJS IS KU3HH Ha
3emiie, MOJSPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
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y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUH;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCIOIb3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJEJIbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEIbHAS BIIAXXHOCTh BO31yXa, JJICKTPUUECKHU 3aps,
cuja TOKa, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHUBJIEHUE IPOBOIHMKA,
yAEIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BEIUYHH, 0O003HAYEHUS U €IMHUIIBI
bu3MUecKuX BEJIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH PUBNUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETHUYECKON TEOpUHU
CTpOEHHUS BEIIEeCTBa, MPUHIIUI CYNEPHO3UIUU ToJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3aKoH OMa JiJ1s1 yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHSI 3a/ladyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [IJI1  pEIIeHHUs] 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYECKUX METOJOB, HWCIIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSAEMOE MPEIANOJIOKEHHE, OLEHHBAaTh MPABWIBHOCTh TMOPSIKA
MPOBEJICHUSI KCCIIEI0BaHUs, €JIaTh BHIBO/IbI;

MPOBOJAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW  WJIU
(bU3NYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
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BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromen)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (GOpMYIUpPOBATH
poOBEpsSEeMbIE MPENOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XOJI ONBITa U (POPMYITUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMBIE  H3MEPEHHUsS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIAJKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IIONEPEYHOIO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M  MApaJUIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITNOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

POBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBATh W3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMUNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPHUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;
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pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U W3MEPUTEIHHBIC
npubOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUECKUX
ernel ¢ Mmocaea0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM SJIEMEHTOB,
pasnudasi yCJIOBHBIE 0003HAUYCHHS DJIEMEHTOB AJICKTPHUECKHUX TICTICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecriedeHrs 6€30MacHOCTH MPpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIECH Ccpejie;

OCYIIECTBJISATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBHITIOJHEHUN YICOHBIX 3aJaHUH HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu IHTepHET, BiajieTh NMpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC W KpPATKHE YCTHBIC COOOIICHWS,
0000mass uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoJlepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTABIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEOBATEIBCKON NIEATETbHOCTH, TP 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIM anmapar Kypca (U3HKW,
COTPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IpU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (U3HUUECKUX
MPOIIECCOB pacHpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NEATETLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHUIA:

UCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mniacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,

28



IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CHEKTPbI HUCIyCKAaHUs U MOTJIONIEHus, anb(da-, 0eTa- 1 raMMa-u3Iy4eHUs,
U30TOIIbI, IICPHAsA SHEPTETHUKA;

pasznuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHME, KOJEOATEIbHOE JBUKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKHX SBJICHUNA B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANTMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
¢u3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepeMElIeHHe, NMyTh, YyrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHIIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAsI SHEPIUs CKaTON
NPYXKUHBI, KUHETHYECKas »SHEPrus, IOJHAsg MEXaHW4YecKas »JSHeprus,
NEPUOJ U YacTOTa KojeOaHul, YIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEIIOMIIEHUS CPEABI), TP OMUCAHUU
IOPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3YEeMbIX BEJIUYUH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
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CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKkTepu30BaTh CBOMICTBa Teiy, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOIO U MacCOBOTO YHUCEN
IOpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii PaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEpa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTHYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiaTh pacy€THble 3aJaud  (ONMUparoIIMecs Ha Ccucremy w3 2-3
YpaBHEHUI), UCMOJB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAONIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPATKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HA4YeHHUs (U3UYECKOUN
BEJINYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTb Mepuoia KoieOaHWW MNPYKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHUsl MpeaMeTa B CcOOMparouiei
JH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEWMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 HW30bITOYHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUe Uu3MepseMOold BeIMYUHBI ((POKYCHOE pacCTOsSHUE
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cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadalbHOM CKOpPOCTH, MEepHoaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMIIEHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONHUI U TpadUKOB, JeiaTh BBIBOJIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpHU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHHUsl, )KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYeCcKass Cujia CcOoOMparolell JIMH3bI, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETysI MPEIT0KECHHOW MHCTPYKIIMH, BBIYUCIIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (DUINYECKUX MOJEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM HA WX OMNHCaHHA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUHA U  HeoOXoauMmble (U3UYECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIIeHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparolel JTMH3E;
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OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTUYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieueHrs 0€30MacHOCTH MPpY OOpalleHuu ¢ nmpudopamMu U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpe/Ie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHEeTEe, CaMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBINA 3allpoc, HAXOAUTh
MyTH OTPEJCIICHUs] JOCTOBEPHOCTH IMOJYICHHON HH(POpPMAIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIbHBIX UCTOUHUKOB;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXKaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIlMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM MIIM UCCIEI0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
MOHSATUUHBIM amnmapar u3y4yaeMoro pasjena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuoreka [JOK
1.1 o - 2
MK - HaYKa O HPHPOAC https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 E i 2 1
CTECTBEHHOHAYYHBI METOJ1 TO3HAHUS hitps-//m.cdsoo.rw/Tf416194
bu6mmoreka [IOK
1.3 duznyeckue Be 2 1
VISHHCCIHE BETITHIHbL https://m.edsoo.ru/7f416194
Hroro nio pazaeny 6

Pa3nen 2. [lepBoHayaibHbIE CBeeHUS 0 CTPOCHHH BellleCTBA

2.1 CrtpoeHue BelecTBa 1 bubmaorexa [IOK
’ p m https://m.edsoo.ru/7f416194
29 JBH>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 5 1 bu6mmorekxa [IOK
’ BEIlECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 Arpera € COCTO elmecTBa 2
Iperathbl TOAHITT BEMECTB https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
bub OK
3.1 MexaHuueckoe IBIKEHHE 3 nonnotexa 11

https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK

32 Mrepiuis, macea, IAOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Bzt cn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [JOK
’ TEIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6nmoreka [JOK
A M 4 1
> CXAHITIeCkas sHeprit https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. P 1
>3 460T2 B MOMHOCTE 3 https:/m.edsoo.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne i/t P Kourpoubnble IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBhle iBJEHHUA
bubmuoreka [JOK
1.1 7| 7
Crpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIUIOBBIC MPOLCCCI > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bu6mmoreka [JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 5 20 1 7
OCTOAHHBIH HICKTPHACCKUH TOK https://m.edsoo.ru/7f4181ce
2.3 MarnutHsle BJICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne i/t P Kourpoubnble IIpakTHyeckue (ubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHuuecKkue siBJeHHS
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXPAHEHUS 10 3 nosmotera I
https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 40
Pa3zgen 2. Mexannueckne KoJe0aHNSI H BOJIHBI
bu6mmoreka [JOK
2.1 Mexanuyeckue KojaebaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnndecKne BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Dj1eKTPOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIe U 6 ) bubnmoreka [JOK
) DJIEKTPOMArHUTHLIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ AABJICHUSA
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bu6mmoreka [JOK

4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLI€E IBJIeHUSA
bubmuoreka [JOK
1 n 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f4 lada6
bubmuoreka [JOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 1IN MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnnorexa [JOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27

37



IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoThI pecypenI
| ®du3uka — Hayka O MpUpoE. |
SBnenus npupobl
2 dusnyecKue SIBICHUS 1
3 dusnuecKkre BeTUYUHbBI U UX |
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPH TTOMOIITN | |
KUJKOCTHOTO TEPMOMETpPA U JaTUnKa
TeMmeparypbl"”
Metoabl Hay4YHOTO MTO3HAHMUSL.
5 Omcannie usutec - | bubmuorexa [JOK
nucanne PU3NYECKuX sSBJICHUN
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIeH
VYpok-uccnenosanue "lIposepka
6 TUIIOTE3bI: JAJIbHOCTh MOJIETA IIapUKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIrie, YeM OoJIbIlle BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE JUCKPETHOE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlleCTBA
bu6mmoreka [IOK
8 JIBM>KeHUE YacTHIl BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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VYpoxk-uccienoBanue «OnbITH 1O

9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3soB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
OCc00EHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHNE 110 pa3ieny bubnnoreka [HOK
«IIepBoHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
Mexannueckoe IBUKEHHE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHNE
bubmuorexa [JOK
13 Ckopoctb. ETUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubnmorexa LIOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bu6mmoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00BbeMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenue 3anau no teme "I1noTHOCTH bubnmoreka [JOK
BelrecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3auMoaercTeug Ten. Cuia
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydyeHue

40




3aBHCUMOCTH PACTSIKEHHUS
(medopmanun) Mpy>KUHBI OT
MPUIIOKECHHOM CHITBI»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTU
CBs3b MEXKY CUJION TSXKECTH U

22 Maccoii tena. Bec tena. Pemenue bubmmorexa [TOK

’ ' https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu"

7 Cuiia TKeCcTy Ha APYTHX IJIaHeTax. bubnunoreka [JOK
duznveckKre XapakKTepUCTUKH TTAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 N3amepenue cun. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
Clio)xeHue IByX CUJI, HalPaBJICHHBIX
26 10 OJTHOM T }I?\]/I)i)ﬁ ’ bubmorexa HOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIAs CHIT

7 Pemenue 3amnau mo teme
"PaBHonelicTByrOMmas cui”

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIb)KCHUS OT CHJIbI TaBJICHUS U bubmotexa [IOK

a https://m.edsoo.ru/ffO0alcc8
XapakTepa COMPUKACAFOITIUXCS
ITOBEPXHOCTEW
30 Pemrenue 3anau Ha onpeneneHue

PaBHOJECUCTBYIOIIEH CUJIIbI
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Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHre

bu6mmoreka [IOK

31 cuy, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«I"paduyeckoe n300paKCHUE CHIT»,
«Cubi»

13 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEJIMYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 IaBJIEHNS Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepemaua maBiaeHHS TBEPABIMU
35 Tenihfn, mjﬂKOCTﬂMI/I u ?;ISaMI/I. bubnmorexa LIOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams

36 JlaBlieHuE B KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «JlaBinenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coobuatoumecs cocy el https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuii npece bubmmorexa LOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuaeBon
JKUIKOCTHBIN HACOC

41 Atmocdepa 3emir 1 IPUIUHBI €€ bubmuorexa [JOK
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CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a

4 Bec Bozmyxa. AtmocdepHoe bubnunoreka [HOK
JlaBIIEHUE https://m.edsoo.ru/ff0a2b5Sa
43 N3mepenune armocepHOTro 1aBIeHUS. bubnunoreka [HOK
OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
ATmocdepHoe naBneHue"
€MCTBUE KUIKOCTHU U Ta3a Ha
47 fOFpY)KeHHOG B HUX TeJIO. bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnast pabota «Ornpezaenenne
43 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH BeEca bubmuorexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJlay
bu6mmorexa [IOK
30 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoncTpynpoBanue apeoMeTpa Win

KOHCTPYUPOBAHUE JIOJIKU U
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omnpezaeeHue e€ rpy30noabEMHOCTH"

52

Pemenne 3anau no remam: «IlnaBanue
cynoB. BoznyxonnaBanuey,
«/laBiileHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

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

53

54

KonrponsHas pabora o teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

Mexannueckast pabora

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

55

MorHocTs. EquHUIBI MOIITHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

57

58

59

[Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cwit Ha peryare

Pbruaru B TeXHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccrnenoBanue ycloBHii paBHOBECHS
pbIyara

Pemenue 3amau mo TemMe «Y CIOBUSA
paBHOBECHS pblUara

0.5

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/ naknonHoM
MJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Padora,

bu6mmoreka [IOK
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motHocTh, KITI"

https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

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

63

64

65

66

3aKOH COXpPaHEHHSI MEXaHUYECKOH
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJIBbHOE ONPECIICHHUE
W3MEHEHUS KUHETUYEeCKOU U
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOMN
TJIOCKOCTH"

KoHntposbHas paboTta 1mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»
Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U1 Ta30B"

PesepBHblit ypok. Pabora ¢ Tekctamu
o Teme "PaboTta. MomIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

12
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8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKOU TEOPUH U UX OILITHBIC 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U | bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEIIECTBA HAa OCHOBE ITOJIOKEHUN
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannunueckue u amopgHbie Tena 1 Bubmmorexa LHOK
P p hitps://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalUUTSIPHOCTb. | bubnunoreka [JOK
[ToBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacIupeHne 1 CKaTHE 1 bubnnorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubnnorexka [JOK

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60
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bu6mmoreka [IOK

10 Buael Teronepenauu https-//m.ed 086412
ps://m.edsoo.ru/ffOa
Ypok-koudepennus "IIpakTuueckoe

1 HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHA TP CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuyecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tena
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpexnenenue bubnnorexka [JOK
yIeJIbHOM TENJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JeIbHas TeIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VYnenbHas bubmmorexa [JOK

P e https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
yIeIbHOM TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnnorexa [HOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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21

22

Kuneunue. Y aensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMITEPATyPhl KUTICHHS
0T aTMoc(epHOTO aBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTENILHOM BIIaXKHOCTH BO3ayXa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIIMTIBL PaOOTHI TETIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBuraTers.
TernoBbie ABUTATEIN U 3aI[UTa
OKpYKarOIIEH Cpebl

3aKOH COXpaHEHUs U MIPEBPAILCHHS
JHEPIrUH B TEIUIOBBIX IPOLECCAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOILHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

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

28

29

KonTponbnas pabora no teme
"TerioBEIe saBieHNA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

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

30

VYpok-uccnenoBanue "IaeKTpU3aLMsL
TeJI UHAYKIUEH U IPU
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CONIPUKOCHOBEHUH"

B3aumozeicTBue 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTD 3JIEKTPUYECKOTrO0 bubnunoreka [HOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
HocuTenu snekrpuyeckux 3apsios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs 3JIEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pyUMeHEHNE bubnuoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €70

36 cyliecTBoBaHus. McTouHuKmM Bubmorexa ITOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JlenCcTBUA DIIEKTPUYECKOTO TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUDJIEKTPUKH"

39 DNEKTPUUECKUH TOK B METAJUIAX, bubnnorexka [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIe
4acTu

41 Cuna Toka. JlaboparopHas pabota 0.5 bubmuoreka [IOK
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"M3MmepeHue u peryanpoBaHue CUIIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonbst™etp. JlaboparopHas paboTa

bubmuorexa [JOK

42 "M3Mmepenue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HarpsKkeHus"

43 CornpoTHBiieHHE TPOBOJHUKA. bubnnoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
MIONEPEYHOro CEUYeHus: U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHns. 3akoH OMa i1 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKQ, UYILETO YEePE3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEJIMHEHMS IPOBOJHUKOB
JlabopaTtopHnas padota "IIpoBepka

43 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IOCJEI0BATENBHOM COEIUHEHUH BYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”

49 JlaboparopHas padota "IIpoBepka | bubnmoreka [JOK

ImpaBujia JJIs1 CUJIbI TOKA IpHU

https://m.edsoo.ru/ffOaadle
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napajiji€JIbHOM COCANHCHUN

pe3uctopon”
Pemenue 3aga4 Ha npuMEHEHUE
50 3akoHa OMa JJ1s pa3IuyHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenue
bubmuoreka [JOK
52 PpaboThl U MOLITHOCTH ANEKTPUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre Henu U MOTpeOuTenn
53 AIICKTPUICCKOM YHEPTUU B OBIT bubmorexa LHOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
54 3apsiKeHHbIE Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [1ocTOsIHHBIM
AIEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DnexkTpudecKue 3apsbl.
55 3apspKeHHbIE Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoeicTBus. [locTosTHHBIM
AIEKTPUYECKUN TOK"
56 [TocTostHHBIE MarHUTHI, UX
B3aUMOJICHICTBHE
57 Ypok-uccnenosanue "M3ydenune bubnmnoreka [JOK
IOJIEN MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€e nojie. MarHuTHOE 1moJie bubnmoreka [JOK
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3eMJIM U €ro 3HadeHue I )KU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena. MarauTHoe noje
NEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne IEeKTPOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnosnb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paloThI neKkTpoaBUrarens"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

63

Onekrporereparop. CriocoObl
MTOJTyYEHUS SJICKTPHYCCKON SHEPTUH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonrponsHas pabora o Teme

bubmuoreka [JOK
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"DNeKTpuYeCcKrue U MarHUTHBIE
SIBIICHUS "

https://m.edsoo.ru/ff0acb14

PesepBHelit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK

66 1
o teme "TemnoBeie ssBiaeHus" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. Pabora ¢ TekcTamu

67 o teMe "IlocToAHHBIN 1 Bubmorexa ITOK

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

AIEKTPUUYECKUN TOK

68 PesepBHblit ypok. Pabota ¢ Tekctamu |
0o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 63 145

[TPOI'PAMME
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9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero Kontposbubie IIpakrnueckue II/I[:;:GHI/IH ::;I;l;l;zl:;feﬂbﬂme
padoThI padoThI pecypenr
Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubnuorexa [{OK
MEXaHNYEeCKOTO ABMKCHUS ! https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsMONIMHENHOE | Bu6moteka [JOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE
newkeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTH
[IpssmonuHENTHOE PAaBHOYCKOPEHHOE | bubmuoreka [IOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopoct
JlabopaTtopHas padota "OnpeneneHue
YCKOpPEHUS TeNa MpH 1 I bubmuoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM T10CKOCTH"
CBoOomHoe nagenne tein. OIbITH !
lanunes
PaBHOMEpHOE nBH>KEHUE 10 1 buGnuorexa [IOK

https://m.edsoo.ru/ff0ael76
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okpyxnoctu. [lepuon u yactora
oOpamienus. JInHeiHas u yrioBas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [Tepsriii 3akoH HetoToHa. Bextop bubmuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHnE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubnnorexa [JOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3ampau no reme «Cuia
YIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnuoreka [JOK
JKECTKOCTHU HPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cna Tpetii https://m.edsoclfru/fanﬂ38
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
Kod(uUIleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amgau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna Bubmmorexa [IOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e
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Cuita TSOKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO buGnuorexa [IOK
+ Y CKOP https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-koHpepenuus "JIBrxeHue et
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmorexa [IOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

)5 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepralibHON TOUKH.

26 AOGCOIIFOTHO TBEPI0E TEJIO. bubnmnorexa [JOK
PaBHOBecue TBEpIOTO TENIA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpAIllCHUs

27 MowmenT cuinsl. LienTp Tsokectu

)3 Pemenue 3agau mo teme "MOMEHT bu6nmorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 TeMe "MexaHU4ecKOe JBUKEHUE bubnnorexa [IOK

. | ) https://m.edsoo.ru/ff0b0408
BiaumoneiictBue ten
KonTponbHas pabota mo Teme
30 "MeszHqCCK(E)e IBHKEHUE bubmmorexa TIOK
. | ' https://m.edsoo.ru/ff0b06ec
BiaumopeiictBue ten
Nmnynee Tena. Umnynbe cuibl. 3aKoH
but6mmorekxa [IOK
31 COXpaHEHUs UMITyJIbCa. YIPYroe u

HEYIPYroe B3auMOJCICTBHE

https://m.edsoo.ru/ff0b07fa
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Pemrenue 3agaud mo reMme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsogru/ff0b0384
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEPrUU U pabOTHI.
IloTrenunanbpHas HEprus
18 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO but6mmorekxa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBIA
MasiTHUKH
44 VYpoxk-uccienoBanue «3aBUCUMOCTb but6mmoreka [IOK
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nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/ff0b197a

45

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

47

48

49

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUoIa KojeOaHui
MPYKUHHOTO MasTHUKA)

JlabopartopHnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEpU0JIa KoJIeOaH it
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MONIEPEYHbIE BOJIHBI

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPJIOM TeEJIE.
CeilicMuueckue BOIHBI"

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccinenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHpepenius "YIbTpa3zByK U
nH(}pa3ByK B IpUPOJIE U TEXHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka Kk KOHTPOJILHOM paboTe MO

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0
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Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckue KojieOaHust U BOJIHBI"

KonrponsHas pabora o teme

55 "3akoHbl coOXxpaHeHus. Mexanndeckue
Kose0aHus U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepennus "Llkana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemrenue 3apau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBeTa.
N bubmuoreka [{OK
61 CxopocTts cBeta. BonHoBbIe cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acpocTpaHEHHUE CBeTa. 3aTMEHUS Bubnmorexa [IOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaK€HUs CBeTa. 3epKaja.
but6mmorekxa [IOK
63 Pemenue 3a1a4 Ha mprUMEeHEHNE

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomnenue cBera. 3akoH

bubnunoreka LIOK

64 MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE CBETA. BuGmorexa LIOK
65 Hcnonp30BaHne MOJHOTO BHYTPEHHETO https://m.edsoo.ru/F0b3c5e
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanmne
66 3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJIeHUs Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepernus "Micnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 JIunzel. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3E2c
. bubnuoreka [{OK
69 [TocTpoenue n3obpaxeHuit B TMH3aX https://m.edsoo.ru/ffObdd4a
JIaGoparopnas padora "Onpenenenne
70 ¢)0KyISH0rE paCETOSIHI/Iﬂ u orl)Imqecxoﬁ bubmmorexa [OK
CHITHI CoBuparomeit uH3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "OnTudeckue bubnmnoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "ledextor
3penus. Kak coxpanurts 3penue"
Pa3noxxeHue 6enoro ceera B CEKT.
74 Omnertel HetoTona. Crnoxkenue bubmorexa [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ff0cOf4c
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CBETa

Jlaboparopuas padota "OnbITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEeKTP U

bubnunorexa LIOK

75 BOCIIPUSTHIO 1IBETA MPEIMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIC/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanve u MOrIonieHue cBeTa
. bubmuoreka [IOK
79 atomoM. KBauTel. JInneiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPhI
20 Ypoxk-nipaktukym "Habmtonenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubnuoreka [{OK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykionnas bubnmnoreka [JOK
MOJICNIb https://m.edsoo.ru/ffOc18ac
23 PanpnoaktuBHBIE TPEBpaIICHUS. but6mmorekxa [IOK
N3oTomsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE NpeBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [lepuoa nmonypacnana
86 Ypok-koupepennus "PagnoakTuBHbIC bubnuoteka [JOK
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W3JIYYCHHS B IPUPOJIE, METUIIMHE,
TeXHukKe"

https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXPaHEHHUs 3apsAJ0BOI0 U MacCOBOI0
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

Pemenue 3agaud no reme "AnepHoie
peakun"

Peakiuu cunTe3a u neneHus saep.
Ucrounuku sueprun CosiHIa U 3BE3]

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koupepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEeHUN Ha KUBBIE
opraHu3msI"

92

93

94

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te o

TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

KonrponsHas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"

IToBTOpenue, o0o0IIEHNE.
JlaGopaTopHble paboThI 110 KypCy
"B3anmonericteue ten"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0meHue. Pemenue
PACUYCTHBIX U KaYCCTBCHHLIX 3a1a4 110

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572
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teme "TemnoBsie npouecch”

[ToBTropenue, o6o0mmenue. Pemenue

bubnunoreka LIOK
96 pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 10 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeix agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 I10 1 bubnmnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpEeHME, 0600IICHHE.
98 JlabopaTtopHbie pabOTHI IO KypC 1 1 Bubmiorexa OK
patop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e gBiIeHus"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MCXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 Texctamu 110 Teme "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTaMmu 110 TeMme "KBanToBasd u 1
snepHas gpusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 7-9, 6a3oBsiil ypoBenb, M1.M.Ileprimikun, A.WU. UBano, MockBa

"IIpoceemenune” 2023

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
JILA. Kupuk, ®usnka. Pa3HOypOBHEBBIE CAMOCTOSTENIBHBIE U KOHTPOJIBHBIE

paboThl, 7,8,9 Ki1acchl.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka I{OK https://m.edsoo.ru/

https://resh.edu.ru/
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