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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAEeT paclpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEHN, OUOJIOTHEN, acTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUS B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS,

e HHTEPIPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusuka» B



oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONH pElICHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3

nexadps 2019 r. Ne [1K4BH).
Henau nzyuyenus pusmkm:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yYCHHsI OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEACTABICHUN O POoJu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBIEHMH O  BO3MOXHBIX  cepax  Oyaymien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTikeHue 3TUX Liened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS TMPOCTEUINNX pPacdETHBIX 3adad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAONIOAATh MPUPOIHBIC SBICHUS W BBITTOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §



Kiacce — 68 gacoB (2 vaca B Henelno), B 9 kinacce — 102 yaca (3 yaca B HEJIElIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepevyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOy4JaronMxcs, Crucka HKCIEPUMEHTAIBHBIX 3a/JaHUM, MpeiaraéMbiX B pamKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZHYECKUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuUHBI METOJI TO3HAHUA: HAOIIOJEHHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. ®duznueckue MpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlle, 4eM OOJbIlIe BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
TeMriepaTypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYeCKnX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsoB  (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYhHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHiila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, NEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbkeHus (medopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI ¥ YBEIUYCHU JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

AtMocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 1151 u3MepeHus: aTMOChHEpPHOTO J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJCHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUS )KUJIKOCTHIO U Ta30M.

CooOmarotuecs coCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABIICHHUS.

3aBUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBue IIaBaHUsl TEJI: TIJIaBaHUE WM MTOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHUSI TUIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YaCTHU TeJla U OT TUIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.
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Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pblyara. [I[ppumeHeHune npaBuiia paBHOBECHS pbluara K 0J0Ky. «3010TO€
npasuiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
[TpeBpaleHrie 0JHOTO BU/Ia MEXaHUYECKON SHEPTUU B Ipyroi. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PAaBHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIbHOM IIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUM.

8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T10JIOXKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TerIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHMS U MPEBPAILIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
Habmro1eHue TermmoBoro pacumpeHust Ted.

V3MeHeHre HaBiieHUs Ta3a NpU W3MEHEHHH 00hEMa M HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMITepaTyphl.

Buner Teronepenadm.

OxJakieHne TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIH caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KHUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTIOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIb/A.
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Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJIEHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsoKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

Onextpuyeckoe mnone. Hanpssk€HHOCTh 3iexkTpudeckoro mnosst. [lpunimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUANA 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBbHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
JUIst ydacTka uend. [locnegoBaTenbHOE U NapayieIbHOE COETMHEHUE IPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpUYecKre 1enu U MOTPEeOUTENN dIECKTPUIECKOM sHeprun B ObIiTy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3Ha4yeHWe I Ku3Hu Ha 3emuie. OnbIT
Opcrena. MaroHuTHO€E 1OJI€ NEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[€iICTBHE MarHUTHOIO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VCrHoJib30BaHHWE  3JIEKTPOJBHUIATENIe B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poJia JIEKTPUUECKHX 3aps/I0OB U B3aUMOJIEHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

W X N U AW N e



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

25.

11

["a30BbIl pa3psia.

N3Mepenue CHilbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpOTUBIICHUH.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

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

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAIpPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBHUS JJEKTPUUECKOTO TMOJISI HA TPOBOJAHUKU U
JTIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HaIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS HAa PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJICTbHOM COCIMHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOThHI AIEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
PE3UCTOPE.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHNs Ha HEW.
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13. Onpenenenne KIIJI narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHre MarHuTHOTO T0JIsl TIOCTOSIHHBIX MArHUTOB IIPU UX 00bEIUHEHUU
Y PA3ACIICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JIE€MOHCTPUPYIOLIKME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA M HAIIPABJICHUS TOKA B KaTYLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnBITBI IO MCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHENHHOe nBHkeHue. CBoOonHOe
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmmynbe tena. M3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEprus CxKaTou NpykuHbl. Kunetnueckas
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sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.
Jemoncmpayuu.

1.

o v kAW

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

HabGnronenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCUETA.

CpaBHeHUEe TyTell W TPaeKTOPUU ABMIKEHUSI OJHOTO W TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HaOnronenue ABUKEHUSI TeJia 0 OKPYKHOCTH.

HaOnronenre MexaHu4ecKuX sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHMS T€lla OT MAacChl TEJIa U JICUCTBYIOIIEH HA HETO
CHJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

WN3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCa PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.
Hab6nronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKOM IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM MIPU JIBUKEHHUM TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBXKEHUSI OpyckKa WM JBUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTU MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. MccinegoBaHue 3aBUCUMOCTU CHJIbI TpPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenue K03PpGUIIMEHTA TPECHUS CKOJIbKEHHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

9. OmpeneneHue padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBIKEHUH TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. OnpeiesieHne  pabOThl  CHJIBI  YIIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4ueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUIUTyAa. MaremMaTu4eckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MIPU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieO0aHWi Tel IMOA AEUCTBHEM CHIIBI TSKECTH M CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HaHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o Uk w N

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasTHHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJia KoieOaHui MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JIJTHHBI HATH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K

HUTH, OT MacChl Tpy3a.
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6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TepuoAa  KoJeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJIeHUs.

Pazgea 10. DneKTpOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOMarHuTHeIX BOdH. lllkana saekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHust Connua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myyent B munze. OnTudeckas cucrema ¢oToarmapara, MUKPOCKOIIa
1 Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKocTh U JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N U AW N e
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12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXEHUsI CBETOBOrO Jy4ya OT yria

MaJICHUS.

2. M3yuyeHue xapakTEepUCTHK U300paKE€HUs MPEAMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yIJa
MaJICHUS HA TPAHUIIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300pakeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI coOMparomieit
JIMH3BI.

6. OIBITHI O Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnbITBI 1O BOCHIPUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
L[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojens atoma. Monens atroma bopa.
HcnyckaHne u NMornioueHre cBera aroMoM. KBaHThI. JInHeHYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. HykionHas Moaens aromHoro sapa. Wsoronel. PannoaktuBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€Ep.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3I.

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp BOgopo/a.

4. HabOnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CruloNIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPIUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.
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[ToBTOpPHUTENBEHO-0000IAOINI MOYJIb IIPEIHA3HAYEH ISl CUCTEMATHU3ALAN
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUS U OMBITA IEITEIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUM BCEro Kypca (PU3MKH, a TakkKe s MOATOTOBKM K OCHOBHOMY
rOCy/IJapCTBEHHOMY JK3aMeHy IO (u3uke sl oOydaroluxcs, BIOpaBIIUX 3TOT
y4€OHBII NpeIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESATEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAay4YHasi IPaMOTHOCTh: OCBOCHHME HAayYHBIX METOJOB HCCIIEIOBaHMUS
SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHITH (DU3HUECKUE
SBJICHHS, TPUMEHSS TMOJYyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO Pa3zeia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIUECS BBINOJIHAIOT 3aaHUs], B KOTOPBIX UM IPEIJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacro3HaBaTb M HAy4YHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEIOBaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO HCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUIOB
DHEPIHUU.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

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

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

y oOyyaromierocs OyayT cpOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSIBIICHHE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DHU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JESITEIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOIICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(opMHUPOBAHHOCTH HABBIKA pe(PIICKCUU, TPU3HAHUE CBOETO MTpaBa Ha OIUOKY
Y TAKOTI'O XK€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:
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e — AKTMBHOE y4yacTHE€ B PCIICHHH MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOMN HANPAaBICHHOCTH, TPEOYIOIIMX B TOM YHCJIC U PU3HMUYECKUX 3HAHUA;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOdeCcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HAa MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUs 3a/ad B
0o0JIacTH OKpY’Kalolllel Cpeibl, IUIAHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE TJI00AJILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelIeHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPU BBHIIOJHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUIM
APYTHX;

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUYECKYIO
JIeSITCIILHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuky;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHUS B NPHOOPETEHUM HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUN;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbpTare ocBoeHUS MpOTrpaMMEl 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOygaromerocs OyayT copMuUpoBaHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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ba3oBble JJoruueckue IleﬁCTBHSI:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sBNIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAaHHBIX U HAOJIIOICHUSIX, OTHOCSIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITh TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3UIECCKUX
SIBIICHUH 1 TIPOIIECCOB, JIENIaTh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHns yueOHON Gpu3nueckoi 3aaun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIIEHUs, BBIOOp Haubosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOMXKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUYCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MpEICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (GOpPMY IPEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO7le OOCYXIEHUs Yy4eOHOro MaTepuayia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
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BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHWE 3aJadyd W TOJJCpIKaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COIMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHSAMH JPYTHMX YYaCTHHUKOB
Juajora, OOHapPYKUBATh Pa3InIUe U CXOACTBO MO3HUITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTaThl BHIMOJHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MTOHUMATh M UCITOJIH30BaTh MPEUMYIIICCTBA KOMaHIHOW U HHIUBH YA IbHOM
paboOTHI IPH PEIICHUHM KOHKPETHOM (PU3NYSCKOM TTPOOIIEMBI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS
mo e¢ IOCTIKCHHIO: paclpeleisaTh PpPOJH, OOCYKIaTh MPOIECCH H
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTas KAYECTBEHHOTO pe3yJibTaTa Io
CBOEMY HaIIPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C IPYTUMHU WICHAMH
KOMAaH/IBI;

OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTCPHUSIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CUTYaIHsIX, TPEOYIOITUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTEHO COCTaBJIATh AIITOPUTM PelieHusT (PU3NUECKOl 3aJaun W
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUeCKOro HMCCIEOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;
CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH HU3NIECKUX 3a]1a4 UK
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 KJjacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUEeCKME M XUMHYECKHUE  SIBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cwia,  gedopmauus  (ympyras, — IUIacCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus: TBEPABIMU TEIAMU, KUIKOCTIMHU U ra3amH,
aTMOC(pepHOE [1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YUYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B KUBOW U HEXUBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (U3HUECKUX SIBICHU;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
buznyeckue BeIMYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJIKOCTH, T'a3a), BRITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIUs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
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(bu3nYECKUit CMBICT UCTIONBb3YEMbIX BETUUMH, UX 0003HAYCHHS U €TUHUIIBI
bu3nYeCKUX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CHII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBecUs phiuara (0J10ka),
«30JI0TO€ TPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJICTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BIIEIAThH IPOBEPSIEMOE
MPEANnoaoKeHre (TMIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yibTaT, HaAXOAUTh OLIMOKH B XOJAE OIbITa, JAENaTh BBIBOABI MO €ro
pe3yibTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OmnbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(@POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITIyTH
PABHOMEPHO JABMXKYILETOCA TENAa OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHUsS] OT Beca Teja, KayecTBa OOpaOOTKM MOBEPXHOCTEW Tel U
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HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YOPYTOCTA OT YUIMHCHHS TPY>KUHBI, BBHITAIKUBAIONICH CHUJIIBI OT 00BhEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCIICTOBAHMS,

IPOBOANTH KOCBEHHBIC H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTU U TBEPJIOTO TEja, CHUJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOIass Ha TMOTPYXKEHHOE B
KHUAKOCTh  Teno, KOd(pPHUIMEHT TMONe3HOro  JNEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIOKCHHOW WHCTPYKLIMHU: TMPH BBHIMOTHCHUN
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YE€HHE UCKOMOW BEJINYUHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBax (DU3UYECKUX SBJICHUN U HEOOXOUMBIE (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOPMAIMIO O  MpUMeEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJEIAThH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEIOCTOBEPHOM;
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WCIIOJIB30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHU HAYYHO-TOMYJISPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UHTepHer, BianeTb NOpUEMaMH KOHCIEKTUPOBAHUA TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC UM YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie MyOJuYHO JeNIaTh KpaTKue COOOIICHUS O pe3ybTaTax MPOESKTOB UITU
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN pacrpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHM C IOCTABIICHHBIMU 3aJa4aMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, UCTIApPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3AIMSA TeJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
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noJie 3emit, Apei @ MoIroCcoB, POJIb MATHUTHOTO TOJIS JIS KU3HU Ha 3eMiie,
IIOJISIPHOE CHUSHUE, IPU JTOM IEPEBOJAUTH ITPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (DUIUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIC CBOICTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIONB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOThI, YJENbHAs TEIJIOEMKOCTh BEIIECTBA, VYAENbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHasi TEeIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOrO JCHCTBUS TEIJIOBOU
MAaIlIHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsal, CHIIa
TOKA, DJEKTPUYECKOE HAIPSHKEHHWE, COINPOTUBJIEHUE IPOBOIHUKA,
yZI€JIbHOE CONIPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUIECKOTO
TOKa), NpPHU ONHCAHWU NPABWIBHO TPAKTOBATh (DU3UUECKUN CMBICH
UCITIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (PU3UUECKUX BEIUYHH,
HaXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIUYMHAMM, CTPOUTHh TpaUKM H3yYEHHBIX 3aBUCHUMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKkTepu30BaTh CBOMCTBa TeJl, (PU3UUECKHE SBICHUS U IPOLECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMHU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma A yJacTka Lenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, [TPU 3TOM J1aBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPAaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBs3BIBAONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUIsi €€ peuleHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MpPOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHHE, OLEHWBATh IPABWIBHOCTh IOPsJIKA
MIPOBEJEHHUS UCCIIEN0BAHUs, A€JIaTh BBIBOIBI;
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IPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WIH
duznyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMrepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHUsl TMpPU MU3IYyYEHUH OT LBETa H3Iyyaromied (MOTIONIAroNIeil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPHI KUAKOCTH U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsi MAarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUIATENI IMOCTOSHHOTO TOKa): (OpPMYIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANPSIKEHHUS C MCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
IpPYyroi C  HUCHOJIb30BAaHUEM  MPSAMBIX  M3MEPEHUM  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IMApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U Tpa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpPEHHs (PU3NUECKUX BEIUYMUH (yAelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TP paboTe C 1ab0paTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMTOPOM HA UX ONMCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, IapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
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PEIOXPAHUTEIH, YJICKTPOMArHHUT, SIEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nUeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIC
PUOOPHI O CXEMaM M CXEMATHYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CroOpaHws,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX IIemne ¢
MOCJIEIOBATEIBHBIM U NTAPAJLIEIBHBIM COSTUHEHUEM JIEMEHTOB, pa3inyast
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

e TMPUBOAUTH TpHUMEpPHl (HaXOAWTh HWHPOpPMAIMIO O  TIPUMEPaX)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM JJ1s1 obecrieueHusi 0€30MacHOCTU MPpU OOpalleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUS 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

e OCYIICCTBIISAITh TMOWCK HWHPoOpManuu (GU3NYECKOTO COJACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUA W IIyTEM CpPaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIJCISITH HHPOPMALIUIO, KOTOPAS SIBIISIETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOM;

e HCIOJB30BaTh MPH BBHIMOIHEHUH YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKAHU, CIIPABOYHBIE MaTEPUaIbl, PECypPCHI
cetu VHTEepHer, BHaAeTh MNpUEMaMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co37aBaTb COOCTBEHHbIE NMUCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJZIEpKaHusl, B TOM YKCJIe yOIMYHO MPEACTABIATH PE3YIbTAThI MPOSKTHON
WJIM UCCTIE0BATENIbCKOM AESTENHbHOCTH, IIPU ITOM TPAMOTHO UCTIOJIb30BaTh
W3YYCHHBIM TOHATHUHHBIMA ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

e TPU BBINIOJIHCHUH YYCOHBIX TPOCKTOB M WCCICAOBAHUN (DU3NICCKUX
MPOLIECCOB pachpenesTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIICAUTH 3a BBITIOJHEHUEM IJIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEeATETLHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
TIPOSIBIISS TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJBH30BAaTh TMOHATHUS: CHUCTEMa OTCU€Ta, MarepuajgbHas TOYKa,

TPACKTOPHS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMXKECHUSA, IedopMarivs
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(ympyrasi, mjacThudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPHI UCIYCKAHUS W TOTJIOMEHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHUE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJIbHOE IBIKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHE, OTpPaKCHHE
3ByKa, NPSIMOJMHENHOE paclpOCTPAHEHHUE, OTPAKEHUE U TPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETA,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JUHEWYATOTO CIEKTpa
U3ITyYEHHUs) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS] B TPUPOJIC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPpaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaIOAaKTUBHBIN (DOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE H3TyYeHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHuW3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3HUECKHUE SBICHUS, UCTIOJIB3YS
bu3ndecKkue BENWYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIJIoBas
CKOpPOCTh, CWJIa TPEHHS, CUJia YIPYTrOCTHU, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUS, BEC Tejla, HMIYJIbC TeJa, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KHHETUYECKAst YHEPTUSI, TIOJIHASI MEXaHUUYECKask DHEPT s, IEPHO/T
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U 4YacToTa KojieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPryHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYMEPIO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOT0 U MacCOBOTO YHCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (DU3MUECKHUE BETMYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]aud 3alKiChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATHh 3aKOHBI M (POPMYIIHI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OILICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEIIOJIOKEHUE, OIEHUBATh MPABWIBHOCTh IMOPSAIKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢busznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh NEepHoAa KojeOaHUN Npy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne OENoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30bITOUHOro Habopa
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00OpyI0BaHUS, OMMUCHIBATH XOJT OTIBITA U €T0 PE3yJIbTAThI, JOPMYITHPOBATH
BEIBOJIBL;

MPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSMBIX U3MEPEHHUM, ONpeAeIiss
CpellHee 3HAaYeHUE U3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpA);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadaJlbHOW CKOpPOCTH, TepHoja
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yrJia
najieHus): IUIAHUPOBAaTh MCCIEIOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCUMOCTH
(¢bu3nYeCcKX BEJIWYMH B BUJE TaOIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIB)KEHUU, YCKOPEHHUE
CBOOOJTHOTO TMaJIeHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKass padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TMPYKMHHOTO MASTHHKOB, ONTHYECKAS
Cwia coOuparomei JWH3bI, PaJUOAKTUBHBIN (OH): TJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHSTH
U3MEpPEHUs, CIeysl MPEIJI0KEHHONW WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MPaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIETb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM 4YHUCIIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuiabCcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXoauMmble (pu3ndeckue
3aKOHOMEPHOCTH,
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WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHX MPOIECCOB MPH
peuieHur  y4eOHO-TIPaKTUYECKUX  3aJady, ONTHUYECKUE CXEMbl s
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;
NPUBOAUTh  NPUMEpPHl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
JKU3HU I obecnieueHus 0€30IacHOCTH MpU OOpallieHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloLIeH cpelie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TIONCKOBBIN 3aMpocC, HAXOIUTh
MyTH OMNPEACIICHUS IOCTOBEPHOCTH MOJYYCeHHOW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JTUTEPATYPY GU3UIECKOTO COJEPIKAHMSI, CITPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu VHTEepHET, BIaAeTh MNpUEMaMH KOHCIIEKTUPOBAHMSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
nHOpMAITMU W3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
MyOJUYIHO TPEICTABIIATh PE3yabTaThl MPOCSKTHOU MIIA MCCIICTOBATEIHCKON
NEeSATEeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IlpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubnunoreka LIOK
11 O - 2
VISHIA 7 HAYKA O TIPHPOAe https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 ) 2 1
VISHHCCIHE BETHHAMHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa LIOK
2.1 1
CTpocHue BetlecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHUEe U B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuoreka [{OK
' BEIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
TPETATHRIC COCTOARIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no paszneny 5

Paznen 3. /IBu:keHUe U B3auMoeiicTBUE Tel



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubnunorexa LIOK
| M
3 CAMITCCIOT ABIDRCHHC 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
3.2 Huepuis, macea, I10THOCTS 4 https://m.eds00.ru/7f416194
bubnunoreka LIOK
33 Cua. Bt i 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.2 Jlarerite XuAKocTA > https://m.eds00.ru/7f416194
bu6mmoteka IIOK
4.3 ATMOChepHOC AaBICHHe 0 https://m.eds00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubmuoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
but6mmorekxa [IOK
| P
> aboTa 1 MoUHOCTS 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
5.2 I1 5
POCTBIC MEXATIIME! https://m.edsoo.ru/7f416194
5.3 MexaHuueckast JHepTHst 4 bubmorexa HOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazneny

Pe3epBHOE Bpems

12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne i/l P Konrpoubusie IIpakTuueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pea 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pa3pes 2. DiiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
21 DIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IT 2 1 7
OCTOAFHBIN SICKTPHHCCIHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITHbIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 EKTPOMAHHTHs HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ieioB U TeEM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexannyeckue siBJICHUSA
11 MexaHH4YeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
auMoJencTBIe Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXQHHHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXQHUHICCKHE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3nen 4. CBeToBbI€E ABJICHUS

4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznioxxeHne 6eoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeHie ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 5 bubmmoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
New/m | Tema ypoxa Kontposbubie IlpakTunueckue i ppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest

1 ®dusuka — Hayka o npupoze. SBneHus 1
MPUPOJIBI
Du3nyeCcKue ABICHUS
Ou3nyecKue BEJIMYNHBI U X U3MEPEHHE

4 JlabopaTtopHast pabota"OmnpeneneHue 1 1
MOKa3aHU{ U3MEPHUTENHHOTO Mpubdopa”

5 Mertoasl HaydHOTO MO3HaHU. Onucanue 1 bu6nmorexa LIOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

5 JATbHOCTh MOJETA IIApUKa, ITYIIEHHOTO 1 1
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOoJbIle
BbICOTA ITycKa"

bubnmnoreka [JOK

7 Crpoenue BemiectBa. MosekyIbl. 1 https://m.e dsol_.[ru o

8 JlaGopatopHas pabota "OnpezneneHue 1 1
pa3MepoB MajbIX Ten"

9 JIBr>KeHHE YacTHIl BEIIECTBA 1 bubmorexa [JOK

https://m.edsoo.ru/ff0a013e

10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

bub6nmmoreka [IOK
11 0600 1T
OLTICHITE O pas/ieity «cpBOHatalIbHAE https://m.eds00.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBAY
12 Mexanunueckoe JBukeHue. PapHomepHoe u bubnuorexa [IOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 .E
CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHU JIBUKCHUS bubmorexa LOK
vt P A https://m.edsoo.ru/ff0a0ae4
bubnuoreka [{OK
15 n .M —
HEpHIL. Yiagta T MEpa HICpTHOCTH Tel https://m.edsoo.ru/ff0a0c10
IInotHoCTh BemecTBa. PacueT Maccel u bu6nmorexa LIOK
16
0o0beMa Tema Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "IL1O0THOCTH bubmmoteka IIOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna.fBnenue tsarotenus. Cuia TSHKECTH
20 Cuna ynpyroctu. 3akoH ['yka
21 JlabopaTtopHas pabota «HcciaenoBanue
CHJIBI YIIPYTOCTH
CBs13b M@Ky CUIION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3amay mo teme bubmmorexa [JOK
— . 8 https://m.edsoo.ru/ff0al778
Cuna TsKecTH
23 Cuiia TSKeCTH Ha JpYTrHuX IJIaHeTax. bubmuoreka [IOK

Pu3nyecKue XapaKTEPUCTUKHU IIIaHET

https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bubnunorexa LIOK
24 Hswmepettite ciui. JltamoMeTp https://m.edsoo.ru/ff0al8cc
JlaGoparopnas pabota "I'pagynpoBanue
25 pr)KEIHLIrI)/I H31\EepeHHe CEJI o bubmorexa LIOK
| https://m.edsoo.ru/ff0al778
JTUHAMOMETPOM
26 CroxeHue AByX CHJI, HallPaBJIEHHBIX 110 bubnnorexa [JOK
OJIHOM ITpsAIMOM. PaBHOEMCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay no teme
"PaBHonelicTByromas cui"
28 Cwita Tpenus u e€ BUIbl. TpeHue B mpupoe bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabota «HccienoBanue
29 3aBUCHMOCTH CHUJIBI TPEHUS CKOIBKEHUS OT bubnnorexa [JOK
TJTIOIIAAN COIPUKOCHOBEHUS TEII U https://m.edsoo.ru/ff0alcc8
MPUKUMAIOIEH CUIIBD)
30 Pemenue 3a1ay Ha onpe/eneHme
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['padmueckoe n3obpaxxeHue cui, bubnmorera LHOK
& https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYIOIIAS CHID)
KonTponbhas paboTa no remam:
39 «MexaHn4eckoe JBIKeHney», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenune. CriocoObl yMEHBIICHUS U bubnuoteka [JOK

YBCIUUYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmnoreka HOK
oT 00bEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnmnoreka HOK
JKUJKOCTSAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3€, BRI3BAHHOE bubmmoreka [JOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 PacueT naBiaeHus >KUIKOCTH HA THO U bubnuoreka [{OK
CTEHKH cocyza https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmaiommecs cocympt https://m.edsocL).Iru/fan297O
bubnnorexa [JOK
39 Bec Bozmyxa. ATmochepHoe qaBiieHne https://m.e dsocL>.Iru /f0a2b5a
40 Nsmepenue armocdepnoro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
41 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
42 Manomertpsl. [lopiiHEeBON KUIKOCTHBII
Hacoc
. bubnuotexa [JOK
43 Prnpapmireckiii pece https://m.edsogru/ff0a3136
44 ATMocdepa 3emMiu ¥ IPUIHUHBI €€ bubmuorexa [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
45 3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe

nasieHue"
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https://m.edsoo.ru/ff0a2970
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JlelicTBUE KUJIKOCTHU U ra3a HA

47 IIOTPY)KEHHOE B HUX TEJI0. ApXUMEIOBA bubnnorexa LHOK
Py - APXHMEI https://m.eds00.ru/ff0a3276
cuiia
JlabopaTtopHas pabora «Ornpeneneaue
48 BI)ITaJ]';I)KI/IBzIO :1?1 CHJIBI CI§CTB el Ha bubnnorexa HOK
HI de yrot https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKCHHOE B JKUIKOCTH)
49 Pemenne 3amaq Ha pacyer cuiisl Apxumena bubnnorexa [JOK
o p p A https://m.edsoo.ru/ff0a3514
bubmuoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHast paborta "BrisicHeHHe
YCJIOBH TJIaBaHUS TeJa B )KUIKOCTH"
Pemenne 3amau no remam: «[1naBanue
52 cynoB. BozayxomnnaBanuey, «/laBnenue bubmorexa HOK
YO8 ayx L https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»
53 KoHnTpomnbHas padora o Teme «JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
but6mmorexa [IOK
54 Mexannueckas padora
p https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
55 Mounocts. EAUHUIBEI MOIHOCTH
m a 1t m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuyétr MOIHOCTH,
pa3BUBAaEeMO MpH MOIBEME T10 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe

CHJI Ha pBILIal"e.MOMeHT CHIJIBI.
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Pervaru B TexHuke, OBITY U IPUPOJIE.

bubnmnoreka HOK
58 JlabGopaTtopHast pabota «BrisicHeHue 0.5 https://m.e dsog)l.ru /F0a478e
YCJIOBHSI paBHOBECHS pblUara
[IpumeHeHue npaBuia paBHOBECHS pbluara bubnmnoreka HOK
59
K 0JI0Ky."3070TO€E TTpaBUII0" MEXaHUKH. https://m.edsoo.ru/ff0a48a6
60 I{enTp TsKecTH Tena. Buasl paBHOBECUS bubmmoreka [JOK
Tena. https://m.edsoo.ru/ff0a4c48
KoaddunmenT monesznoro neicTBus
61 mexanusMma. Jlaboparopnas pabora 05
«Omnpenenenue KII/[ nHakinoHHOM
MJIOCKOCTHY
62 Mexannueckast sHeprusi. Kunernueckas u bubnnorexa [JOK
MOTEHINATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU brbmmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTAIbHOE OIpeIeIIeHNE
64 VW3MEHEHUSI KHHETUYECKON 1 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
T€Ja 110 HAKJIOHHOM IJIOCKOCTH"
65 KonTtponpHas padora o teme «Pabora u
MOIIHOCTb. DHEPTUS»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubmuoreka [JOK

TeMme "MexaHnyecKkoe IBIKeHUE"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Pesepaublii ypok. Pabota ¢ Tekcramu mo

67 teme "JlaBieHue TBEPABIX Te, )KUAKOCTEH U 1 bubmorexa HOK
" P ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo 1
teme "Pabora. MomuocTs. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/ff0a4ffe

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
uugposbie
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3o000pa3HOro COCTOSHUH BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE TOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEeOpUHu
bubmmoteka IIOK
5 Kpucrannmyeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHuE U KanWUISIPHOCTbD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciuiupeHue u cxaTiue 1 bubmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHS YaCTHII
9 Buytpennss sueprusi. CnocoOb! n3MeHEHUs 1 bubnmoreka [JOK

BHYTPEHHEHN SHEPIUU

https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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10 Buasl Teronepenauu bubmmorexa [JOK
A pe https://m.eds00.ru/ff0a6412
VYpok-koudepenuus "[Ipaktuueckoe
11 H(I:)HOJIB3O];1:1HI:/IG TGHJIOBII:IX CBOIICTB BEILIECTB bubmmorexa [JOK
B " https://m.edso0.ru/ff0a65c0
Y MaTepUaJIOB B LIEJSIX SHEProcOepereHMs
12 KommuaectBo Temnotel. Y aenbHast bubmuoreka [IOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTro OanaHca. bubanorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas padota "M3ydeHue mporecca bubmmoreka [JOK
TeriooomeHa" https://m.edsoo.ru/ff0a6a98
Pacuer koaudecTBa TEILIOTHI,
15 He00X0IMMOTr0 JUIsl HArpeBaHUs Tela U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 JlaGopatopHnas pabora "N3mepenue bubmuoteka [IOK
yIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnorexka HOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHas TEIIoTa bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TUTABIICHHSI
19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAETbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pa3zoBaHue U KOHACHCAIHSL. bu6muoreka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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Kunenue. Y aenpHas TeIiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS OT
aTMOC(EpHOTO TaBJICHHS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

23

24

BrnaxnocTs Bo3ayxa. JlaboparopHas pabora
"N3MepeHue OTHOCUTEIbHON BIAXKHOCTH
BO3yXa"

Penrenue 3aau Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

[TpuHIUTIBI paOOTHI TEIIOBBIX JABUTATEIICH.
[TapoBast TypOuHa. J/|BUrarenb BHyTPEHHETO
CrOpaHHs

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7628

25

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEIIN U 3alUTA OKPYKAOIIEH Cpeabl

bubmmoteka IIOK
https://m.edsoo.ru/ff0a7c7c

26

27

3akoH COXPAHCHUA U IPCBPAICHUS SHCPIrUU
B TCIIOBBIX ITponeccax

IloaroToBka k KOHTpOJ'IBHOﬁ pa60Te 10

teme "TennoBele sBiaecHusA. M3meHenue
arperaTHbIX COCTOSIHUM BCIJ_ICCTBa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme "TemnoBsie
sBiaeHUS. I3MeHeHme arperaTHbIX
COCTOSIHMI BelecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TEN
UHIYKIHMENW U IPU CONPUKOCHOBEHUH"
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31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH

bub6nmoreka [IOK

Kynona https://m.edsoo.ru/ff0a87e4
DJiekTpuyeckoe noje. HanpsskeHHOCTh
32 3ieKTpuueckoro nois. [Ipuamun Bubmaorexa ITOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH JICKTPUUECKUX TTOJICH
33 Hocurenu snexTpuueckux 3apsiioB.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH Bbu6mmoteka [JOK
COXPAHEHUS JICKTPUUECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB bubnnorexa [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0
36 c ecIT)BOBaHI/I;I I/ICT(})/‘IHI/IKI/I brbmmorexa LTOK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa LHOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO MOJIS HA MPOBOIHUKHU U 1
OUDJIEKTpUKA"
DJIEKTPUYECKUI TOK B METaJlIax, bubnuotexa [JOK
39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora 05 bubnuotexa [JOK

"N3mepeHue 1 perylnupoBaHHUe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6
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DnexTpuueckoe HanpsbkeHue. BonbTmerp.

bub6nmmoreka [IOK
42 Jlaboparopuas pabota "H3MCPCHI/IC u 0.5 https://m.edsoo.ru/ff0age14
peryaupoBaHue HaAIpsHKCHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE bubnmnoreka HOK
CONPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
44 ANEKTPUYECKOTO COMIPOTUBICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U MaTtepuana”
3aBUCHMOCTb CUJIbI TOKA OT HaIPSKCHMUS. bubmmoreka [JOK
45
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas padota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UYIIETO Yepe3 1 bubnuoreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaiieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJIOKEHUS HANPSHKEHUN MPU 1 bubnmnoreka [JOK
[IOCIEA0BATEILHOM COCIMHEHNHN IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUISL cinm I;OKa ipl/l napanJP;enLI:IOM ’ 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npumMeHenune 3akoHa Oma bu6muoreka [IOK

AJIg Pa3InYHOr0 COCANHCHUSA TPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnoreka HOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTopHas pabora "OnpeneneHue 1 bubnmnoreka HOK
paboTHl M MOIITHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKUE TSN U TOTPEONTEITN
53 3neKTTpI/IquK0171 SHEPTHH B 61:})>IT Kopotkoe bubmmorexa [IOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 TeMe "DIEeKTPUUYECKUE 3apsiibl. 3apsyKEHHbIE bubmmoreka [JOK
Tela U ux B3auMoaercTBus. [10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena bubnuoreka [IOK
" UX B3auMmoacucTsus. I1ocTOSHHDBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUNA TOK"
56 ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBIE
VYpok-uccnenosanue "M3yuenue nonei bubnuoreka [IOK
57 " 1
IMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MarauTHoe nose 3eMiiu but6mmorekxa [IOK
U €T0 3HaueHHUe JUIA )KU3HHU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarauTHoe nosne
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1ose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
" . bubmuorexa [{OK
60 Jlaboparopnas pabota "M3ydeHue aeiicTBus 0.5

MarHMTHOTI'O IOJIs1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Ucnons3zoBanue snekTpoaBurarencii B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpaucmopre. JlabopaTopHas padora
"KoHcTpyupoBanue u u3ydeHue padoThl
3JIEKTpOABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
naaykuuu. [Ipasumno Jlenna

63

64

65

DnekTporerepatop. CriocoObl MOTydeHHs
AIEKTPUUYECKOI PHEPTUU. DJICKTPOCTAHIIUN
Ha BO306HOBJI$[€MI>IX HCTOYHHKAX SHCPIruu

[TonroToBka K KOHTPOJIBHOU paboTe 1Mo
TeMe "DJIEKTPUUYECKHE U MarHUTHBIE
ABJIeHNA"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu mo
teme "TeroBbie siBICHUS"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"
PeseprubIit ypok. Pabora ¢ Tekcramu mo
Teme "MaruuTHeie siBIeHUS"

bubnmorexa LIOK
https://m.edsoo.ru/ff0accbe

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
uudpoBbie
Nem/m  Tema ypoka Kounrpoubusie IIpakruueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 MexaHnnueckoe ABMKeHUEe. MaTepuaibHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOJIMHEHHOE JBHKESHHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIMHENHOE
4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh
5 [TpstmonMHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCThb MPSAMOIIMHENHOTO
6 paBHOYCKOpeHHOTO ABIKeHUs. [ padpuk 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenne
7 CKO peHI/ISII) Ten'f pH aBHOpCKO €HHOM 1 1 bubmorexa [JOK
yerop PP o YErop " https://m.edsoo.ru/ff0adb18
JIBUKCHHH 110 HAKJIOHHOW TIJIOCKOCTH
8 Co0OoxHoe maaenue tea. Onertel [anunes 1



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

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.

9 [Tepuon u yactora oOpameHus. Jinneinas u bubmorexa LIOK
proa pait ' https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEeMHUTELHOE YCKOPEHHE
. bubnuorexa [JOK
11 [Tepsebiii 3akoH HetoToHA. BekTop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herorona. Cyneprno3unus cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
Hsrorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
1 . r
> Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuiia ynpyroctu
17 JlaGopatopHas pabota «OnpezneneHue bubnuoreka [IOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
18 Crna Tperns https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 Pemenne 3agau no reme «Cuiia TpeHuUs» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(UIIMEeHTa TPEHUS CKOIBKCHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amay mo treme "3akoHsl HeroToHA. bu6mmorexa [IOK

Cuna ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/ff0afb8e
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Cua TSHKeCTH U 3aK0H BCCMHUPHOT'O

bu6mmoreka [IOK

22
TATOTEHUS. Y CKOpEHHE CBOOOHOTO NaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "J[BIKeHUE TET BOKPYT
23 rpaBuTannoHHOro 1eHTpa (CoaHeuHas
cucrema). ['amaktuxu"
Pewenue 3anau no reme "Cuiia Tskectu u bubnuorexa [JOK
24 "
3aKOH BCEMHUPHOTO TATOTCHUS https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMu4eckast CKOpOCTb. bubnnorexa [HOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.
26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnnoreka [JOK
TBEPAOTO TeJa C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIeHus
27 MowmenT cuinsl. LleHTp TsKecTn
28 Pemenne 3amau mo reme "MOMEHT CHUJIEL. bu6mmoreka [IOK
entp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
29 "MexaHn4ecKoe IBIKEHUE bubmiorexa LOK
N ) ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHUYeCcKOe IBIKEHUE bubmorexa [IOK
y . https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynbee Tena. Umnynbse cuiiel. 3aKoH
bu6mmorexa [IOK
31 COXpaHEHMsI UMITyJIbCA. YTIPYroe U

HEYIPYroe B3auMOJACHCTBUE

https://m.edsoo.ru/ffOb07fa

55


https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenue 3anay no teme "3aKoH cCOXpaHEHUsI

bu6mmoreka [IOK

32 umnyisca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHius "PeakTUBHOE IBI)KCHHE
B PUPOJIE U TEXHUKE"
bubnnorexa [HOK
34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
35 Paborta cuiibl TSKECTH, CUITBI YIIPYTOCTH U bubnnorexa [HOK
CHUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabGopaTtopHast pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU paBHOMeE)HOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MIOBEPXHOCTI»
37 CBs13b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUs SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue Kojaebanus. BeiHyK1eHHbIe bubnmuorexa [JOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NPy KUHHBIN MasITHUKH
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https://m.edsoo.ru/ff0b096c
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Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA

44 K0J1€0aHUi OT )KECTKOCTH II WHBI U bubmmorexa [IOK
Py https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
45 [IpeBpalieHue SHEPTrUU MPU MEXAHUUECKHUX
KOJIEOAHMSIX
JIaGopartopHas padora «Onpenenenne
46 qaCTopTLI Hpne Ifona Kone6a§m71 a WHHOI'O bubnmorexa LOK
p Py https://m.edsoo.ru/ffOblaec
MasATHHKA»
JIabGoparopHas pabora «IIpoBepka
47 He3aBI;1cm\i)ocmpne Hojia IE)OJ'IegaHI/Iﬁ rpysa bubmnorexa [TOK
P py3a, https://m.edsoo.ru/ffOb197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BojHbL. CBOMCTBA
48 MEXaHUYECKUX BOJIH. [IpomonbHEIe 1 bubmmorexa [IOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepenmus "MexaHUYecKrue BOTHBI
B TBEpI0M Tene. CelicMuieckre BOTHBI"
50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa
51 Ypoxk-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
59 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
53 VYpoxk-koHpepenuus "YapTpa3ByK u bubnuorexa [JOK
uH(pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bu6muoreka [IOK
54 3aKoHBI COXpaHEHHS. MeXaHHnUeCKue

KoJieOaHus ¥ BOIHBI"

https://m.edsoo.ru/ff0b25f0
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KonTponpHas padora o Teme "3aKoHbI

95 coxpaHeHHs. MexaHn4ecKue KoeOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypoxk-koudepennus "Llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnosbp30Banue bubnnorexa [HOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3ydyeHue cBOICTB
bu6nmoreka [JOK
59 AIIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3anau Ha onpeeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DeKTpoMarHuTHasl IpUpoa CBETa. bubnuoteka [JOK
CxopocTtb cBeTa. BoaHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe
62 pacnpocTpaHeHue cBeta. 3atMeHust CoJHIa bubmmorexa [JOK
' https://m.edso0.ru/ff0b3658
u JIyHbI
3aKoH OTpaxeHUs cBeTa. 3epkana. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPAKECHUS bubmnorexa [IOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS bubnnorexka [JOK

CBCTa

https://m.edsoo.ru/ffOb3aea
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[TonHoe BHYTpEHHEE OTPAKCHUE CBETA.

bu6mmoreka [IOK

65 Hcnonbs3oBanue MogHOro BHYTPEHHETO
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHas pabota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPeOMJICHHUSI CBETOBOTO
Jy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
cTekno""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTHyeckas cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nmoreka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3aX
P p https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue
70 dox 1(T:JHOFI(:)) acf:)Tosle{ u Oli)'ITquCKOfI CHJIBI bubmmorexa [JOK
4 Ii " https://m.edsoo.ru/ff0b4206
cOoOMparoIIe TUH3BI
71 Ypok-koHpepenus "OnTuyeckue TMH30BbIE bubnuotexa [JOK
npubops"” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak onrtuueckas cucrema. 3peHue bubmorexa LHOK
9P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "edexrsl 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
bubmuorexa [JOK
74 HrroTona. CoxeHue cnekTpaabHbIX

uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ff0c0f4c
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JlaboparopHas pabota "OnbITHI 110
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIEKTP U

bubmuorexa [JOK

& BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: JAHcIepcus, HHTepPepeHIns U
madpakus'
77 OmnsiTel Pezepdopaa u rmianerapuas Mojiemb bubnnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Henyckanue v moryonieHue cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenne cieKTpoB bubnuoteka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmmorexa [TOK
https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJIeJIb https://m.edsoo.ru/ff0cl18ac
83 PangroaktuBHBIE TpeBparieHus. M30Torsr fgg:;;fii?ﬁ}; dclala
84 Pemenue 3agad mo teMe: "PagnoakTHBHBIE bu6mmorexa [IOK
IpeBpalieHus"” https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonypacnana
86 Ypok-koHpepenus "PagnoakTuBHBIC bubnuorexa [JOK

U3JIy4eHUS B IPUPOJIE, MEIULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

60


https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

61

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3aps0BOTO U MacCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBsI3U aTOMHBIX sA11ep. CBA3b MAaCChI bubnnoreka [HOK
Y DHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau no reme "Snepueie
peakun"

Peakuuu cunTtes3a u neneHus saep. bubnnoreka [JOK

90 N
Ucrounuku sueprun ConHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "SnepHast sHepreTuka.

91 JleiicTBUS paglOaKTUBHBIX M3JIyYeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboOTe MO TeMe

92 "DNEeKTPOMarHuTHOE MOJIE. bubnnorexka [JOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas padbora no teme

93 "DNEeKTPOMarHuTHOE MOJIE.
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600meHne. JlabopaTopHbIe bubnuorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHue. Pemenue

95 pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubmmorexa LIOK

"TertoBble mpouecch”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c223e
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[ToBTopenue, 0600mmenue. Pemenne

bu6mmoreka [IOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei”
IToBTOpenue, 0600IeHNE. Permenue

97 ACUETHBIX M KAYECTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnuorexa [JOK
paboTsl 1o Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 06o0menune. Padora ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnuoreka [IOK
tekctamu 110 Teme "KojebaHust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOopenue, o0o0mmenue. Padora ¢ 1 bubnuoreka [IOK
TekcTamu 1o Teme "CBeToBbIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padota ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®usmka: 7-# knacc: 0a30BbIA ypOBEeHb: yueOHUK, 7 kiacc/ [lepoimkua .M., BanoB
AMN., Axmonepnoe obmectBo «M3narensctBo «lIpocBerienne

» ®usmka, 8 knace/ benara B.B., JlomauenkoB U.A., [laneOparues FO.A., AkunonepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

» ®usmka, 9 xnace/ ,benara B.B., Jlomauenkos 1. A., [TaneOparue I0.A. AknroHepHOe
obmiectBo «M3marenscTBo «IIpocBenienne»

e COopHUK 33124 110 pusuke: 7-9 kinaccel: yaeobnoe mocobue/B. U. Jlykammk, E.B.

NBanosa. M3narensctBo "IIpocBenienue"

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

MeTtoauueckoe nocobue o gusuke.7 knacc: k yaeOHuky A.B. [lepoimkuna "®duzuka 7
kiacc".@I'OC O.U. I'pomuesa.-M.:U3natensctBo "Ox3amen", 2022; Metoauueckoe
nocodue no ¢usuke:8 kiacc: Kk yueonuky A.B. Ileppimkuna "®dusuka 8 kinace".®I'OC O.U.
I'pomuesa.-M.:U3parensctBo "Ok3amen", 2022 ;

®usuka.OnopHble KOHCIIEKTHI U AuddepeHnupoBanHble 3a1adun.”7,8 kinacebl.-CI16:6XB-

[TetepOypr,2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0
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