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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3nke Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaOIIMXCSI W OPTraHU3aLUI0 H3YUECHHS
bu3MKM Ha NeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢usuke yuuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpenmera B peanusauuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METaNPEAMETHBIM pe3yJibTaTaM O00yUYeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHUsI.

[Iporpamma no usuke ycTaHaBIMBaeT pacrpeereHrue yueOHOro Marepuania
1o rojaM o0ydeHus (Mo Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTh
U3Y4YEHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOrO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[TIporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJIbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOrHeH, acTpoHOMHEH H  (PU3UICCKOU
reorpadued, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
IpelocTaBisieT HaumboJjiee sCHble O00pa3lbl MPUMEHEHHUS HAyYHOTrO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 raaBHBIX 3a7a4 (PU3NUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHHsI COCTOMT B (POPMHUPOBAHUHU ECTECTBEHHOHAYYHOH I'PAaMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢Qusukn Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIIECIOBAHNUS;

e HHTEPNPETUPOBATH  JaHHBIE U  HCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeIbCTBA JUIsl MOJYyYEHHUS BHIBOJIOB.

[lenn w3yueHus GU3NKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenogaBaHusi ydebHoro mpeamera «Duszuka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoiti  @epepanuu, peannu3yrOIIMX
OCHOBHBIE  00I1I€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pelIeHHUEM



Komnerun MunuctepctBa npocsenieHust Poccuiickoit denepanuu (mpoToKoI oT 3
nekadbps 2019 r. Ne [1IK4BH).
Iesun n3zyyenus pusnku:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHS OOydYaroluxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE UX HMHTEJUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HaHUs B (POPMUPOBAHHE
HCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHHE TPEICTABICHUA O PO (U3UKH IS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HayK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npo¢eCCUOHANILHON NIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeNIIeMy 0OO0y4YeHHUIO B ’TOM HaIPaBJICHUU.

JlocTmkeHHe 3TUX IieNiel MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIESIYIONINX 3aa4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMHMCHIBATH U OOBACHATH (PU3MUECKHE SBICHHS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB PCIICHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITIOJIb30BAaHUEM bu3mIecKux MOJIETIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BHITIOJIHATH OMBITHI,
nabopaTtopHble pabOTBI U DKCIEPUMEHTAJIbHBIC HCCIICJIOBAHHUS C
WCITIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPUOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel GU3NIECKOTO COJEPIKAHMUS,
BKJIIOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (QU3HMKHU, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu MpoQecCUOHATBLHON JACSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO

obOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEI0), B 8
Kki1acce — 68 yacoB (2 vaca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HEZEIO).

[Ipennaraemslii B mporpamMmmMe 1no (Qu3MKe MepedyeHb JabopaTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JEJIaeT BIOOP IPOBEACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeaiaraéMbIX B paMKax
OCHOBHOTO IOCYJIapCTBEHHOTO dK3aMeHa 1Mo (hU3HKeE.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY KAIOIIEro MUpa.

®dusuka — Hayka O npupoze. SBieHus npupoasl. OU3NUECKUE SIBICHMUS:
MEXaHWYECKHUE, TEMIIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Qusnyueckux BenuyuH. Duznyeckue
npubopsl. [TorpemHocts u3mepenuit. MexxayHapoaHasi cuCTeMa €IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHble HAyKWM H3Y4YaloT MPUPO.Y.
EcTecTBEeHHOHAY4YHbIII METOJ NO3HAHUA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBSICHEHHE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJEIIEH.

Hemoncmpayuu.
1. MexaHn4deckue, TEIUIOBbIe, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SBJICHUS.

2. Dusudeckue MpUOOPHI M MPOLEypa MPIMBIX U3MEPEHUI aHAJIOTOBBIM H
1 (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpezenieHne LEHBI AEHUS MIKAIbl U3MEPUTENIBHOTO MPUOOpa.

2. H3mepenue paccTosiHUN.

3. Msmepenune o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoOB MaJbIX TEN.

5. M3mepenune temieparypbl HNpH MOMOIIM KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIOTE3bI: JAJIBHOCTH MOJIETA
HIapuKa, MyIMIeHHOTO TOPU30HTAJIbHO, TeM OOJIbIle, YeM OOJbIIe BhICOTA
mycKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBxkenne dactul BemlecTBa. CBs3b CKOPOCTH JBUKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MeXay CBOWCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbpIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBHXKEHHS.



2. Habmonenue nuddysumn.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psiioB  (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbITHI 10 HAOJIIOACHHUIO TETUIOBOT'O PACHIMPEHUS ra30B.
3. OnpITHI 10 0OHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexannyeckoe nBUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Ckopoctb. CpenHsisi CKOpOCTh MPHU HEPABHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHM JIBUKECHUS.
SlBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tell Kak IpPUYMHA
W3MEHEHUS CKOpPOCTH [JIBMKEHHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHUIE
00BEMa BellecTna.
Cuia Kak XapakTepHCTHMKa B3auMoneucTBusi Teia. Cuiia ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO TUHAMOMETpPA. SIBI€HUE TATOTCHUS U CUJIa
TskecTH. Chila TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxkenue
CUJI, HAPaBJIEHHBIX O OJHON mpsiMod. PaBHOnelcTBytomas cui. Cuia TpeHwusl.
TpeHue CKOJIbKEHHS U TPEHUE NOKOA. TpeHne B MPUPOIE U TEXHUKE.
JHemoncmpayuu.
1. HabmroneHue MexaHUYeCKOro ABMXKEHHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOINHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmronenve n3aMeHeHUs! CKOPOCTHU MTPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MacC 10 B3aUMOJICHCTBUIO TEI.
6. Clio’)keHHE CUJI, HAPABJICHHBIX 1O OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUA (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpepneneHue CpeaHEH CKOPOCTH CKOJNBKEHHsS OpycKa WM LIapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TeEa.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
MPYKUHBI OT MIPUIIOKEHHOUN CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



Hasnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHHS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUS raza oT o0béma, Temmneparypsl. llepenaya paBieHUs
TBEPABIMU TEJIAMU, XUAKOCTIMHU W razamu. 3akoH [lackans. [IneBmatuueckue
MaIuHbL. 3aBUCUMOCTh JaBJICHUS KUIKOCTH OT TiayOwmnbl. ['mapocratumdeckuit
napagokc. Coobmaromiecst cocyipl. [ mapaBinyeckne MexaHu3Mbl.

AtMocdepa 3emum u atmocdepHoe naBieHue. [IpudmHbI CyliecTBOBaHUS
BO3yIIHON 00onouku 3emiu. OmnbiT Toppuyennu. U3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 11t ©3MEpEHUs: aTMOCHEPHOTO JTABJICHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOTPyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U FA30M.

Coobmiaronuecs CoCybl.

['mapaBauyueckuit mpecc.

[IposiBneHue necTBUA aTMOC(PEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTU
T€JIa U TUIOTHOCTH XKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEJN: IJIABAHHUE WJIU MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS MJIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIONICH  CUJIbI, JCHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TeJI0 B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpeleNIeHUE €€ IPy30N0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanunudeckast padbota. MoUIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. lIpuMmeHeHue mpaBuiIa paBHOBECHS phlUara K OJIOKY.
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«3onotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W NOTEHUMAIbHAS DHEPTHS.
[IpeBpaienne 0THOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpepnenenue pabOThl CUIIBI TPEHUS NPH PABHOMEPHOM JBUKEHUU TeEJa

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblUuara.
3. Usmepenue KIIJl HaKIIOHHOM TIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPTHUH.
8 KUIACC

Pa3zpnes 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Monenu TBEPIOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYJISIPHO-KUHETUYECKOU TEOPHH.
CmaurBaHM€ U KalWUISIpHBIE siBIICHUSI. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
gacTull. BHyTpenHsss sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH SHEpPruu:
Terionepeaaya " COBEpUIEHUE paboThI. Buner TEIJIONEpEAAUHN:
TEIIONPOBOHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonndectBo TemmoTsl. YenbHas TEIUIOEMKOCTH BEmIecTBa. 1emiooOMeH u
TEMJIOBOE paBHOBecHE. YpaBHEHHE TeIioBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHHE KPUCTAUIMYECKUX BELIECTB. YJelbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Wcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIGHUS OT aTMOC(hHEepHOTO
JTaBJICHUA.

BnaxnocTs Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[TpuHiuner padotel TemoBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOIIEH CPEIBI.

3aKOH COXpAHEHUS U MPEBPAILECHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.

JHemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO IBHXKEHHS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

HaOGmonenre siBeHnii cMaurMBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaGmroieHre TermioBoro pacumpeHus Tel.

V3meHeHne maBieHHs Ta3a NMpH U3MEHEHHH 00bhEMa M HArpEeBaHWH WIIA
OXJIQXKICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Buael Tennonepenayu.

OxJaxaeHue Npyu COBEPIICHUH padOThI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaGmronenue kumeHusl.

HabGmroieHre mocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.
Moaenu TEeIJIOBBIX ABUTaTeICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BHIPAIIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

OmnpezneneHue AaBIeHUS BO3yXa B OAJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH SHEpPruuM Tejla B pe3ysibTaTe
TEeIIonepeaur U padoThl BHEITHUX CHUJI.

HccnenoBanre sBIEHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAIUIMYECKUM LUIIUH]IPOM.

Omnpenenenue yaelIbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. /[Ba poma snekTpuyeckux 3apsaoB. B3aumoneiicTBue
3apspkeHHBIX  Ten. 3akoH Kynona (3aBUCHMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJTMYHUHBI 3aPSI0B U PACCTOSTHUS MEXTY TEJIaMU).

Onektpuueckoe mnozne. Hanpsok€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYNEPIIO3UIINH dTEKTPUIECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOJAHMKM W  JUDJIEKTPUKU. 3aKOH  COXpaHECHUS
3JIEKTPUYECKOTO 3apsja.

DNEKTPUYECKUH TOK. YCIOBHA CYILIECTBOBAaHUSA JJIEKTPUYECKOTO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSL 3JEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HaIpsHKEHUE.
ConpoTuBieHUE TPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BelIeCTBA. 3aKoH Oma
o yyactka nend. [locnegoBarenbHOe W mapajlielbHOE — COCIMHEHHUE
ITPOBOTHUKOB.

Pabota u MOIMHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoymsa—JIeHna.
DJIEKTPUYECKUE 1IETIH U TTOTPEOUTENH JIEKTPUIECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAUYCHHE TS KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe Toje  JJIEKTpUueckoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€iCTBME MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. lCmoJib30BaHWE JNEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABiaeHue snekTpoMarHuTHOM uHaykuuu. [Ipasuno Jlenna.
DJIEKTpOreHepaTop. Cnoco0Ob1 MOJTy4YCHUS AIEKTPUYECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DeKTpu3aius Tel.
JIBa pojJia 3JIEKTpUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAsE UHAYKIIHS.
3aKOH COXpPAHEHUS JIEKTPUUECKHUX 3aPJIOB.
[IpOBOJTHUKH U AUDIEKTPUKH.
MogaenupoBaHue CUIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleficTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUM TOK B KUJIKOCTH.
. ['a30BbIl pazps.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUEeCKOro HAPSKEHUsI BOJTBTMETPOM.
. Peoctar u mara3uH CONpOTUBIICHUMN.
. B3anmoencTBrue noCTOSHHBIX MarHuTOB.
. MonennpoBaHre HEBO3MOKHOCTH PAa3IEJICHUS MTOJFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenvpoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHo€ 1oje ToKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOoBUraTelb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHON WHIYKIIUH.

OmnbiThl @apajes.

3aBUCUMOCTh HAMpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DIIeKTpOTreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONCHUIO DJICKTPU3ALMM Tel HWHAYKUUMEH U MpHU
COTMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JTUBJIEKTPUKHU.

COopka u mpoBepKka paboThl IEKTPUIYECKOM 1NN MOCTOSHHOTO TOKA.
N3mepenue u peryjJupoBaHue CUIIbI TOKA.

N3mepenue v peryJupoBaHue HAPSIAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIETO 4Yepe3 pe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
COMNPOTUBJICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAM TOMEPEUHOro
CEUECHUS U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUM MpU MOCIEeI0BAaTEILHOM
COECIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MAPAIJIETBHOM COEIWHEHUU
pE3UCTOPOB.

Omnpenenenue paboThl ANEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIJIEIAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO Yepe3 JaMIIO4Ky, OT
HaIpsKEHMS Ha HEW.

Omnpenenenue K11/l narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/IEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS IOCTOSIHHBIX ~ MarHUTOB  IPU  UX
00BEIMHEHUH U Pa3/ICJICHUU.

HccnenoBanne nelcTBUA JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OUBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl  B3aUMOJEHUCTBUS
KAaTyIIKM C TOKOM M MarHuta OT CHWJIbl TOKa M HaIlpaBJICHUS TOKa B
KaTyIIKe.

18. M3yueHue nelCcTBUASI MArHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzyueHue padoThl 3JE€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.

21. OnBITBI IO HUCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS W HAMpPABICHUS HHIYKIIMOHHOIO

TOKa.
9 KJIACC

Pa3znen 8. Mexanuveckue siBJaeHUsI.

Mexannueckoe naBmkeHMe. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOI'0 JABWXKEHHUS. PaBHOMEpHOE MNpAMOIMHENHOE
nBxkeHue. HepaBHOMeEpHOE mpsiMosiMHENHOE ABUKEeHHE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJa P HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoJuHElHHoe JBukeHue. CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpalieHus.
JIuHeliHas U yriaoBas cKopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HeroToHa. Bropoi 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOsI, IPYTUE BUJIbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUs. Y CKOpeHHE CBOOOJHOIO
najgeHus. J[BumxeHnune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue maTepuanbHOMl TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJla € 3aKPEIUVIEHHON OChbIO BpauieHus. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMnynibe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEPruM U paboThl. [loTeHInanbHas 3HEPrus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHas sHeprust cxaTou NnpyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HalnrogeHme MexaHMUECKOTo JBUKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHue NyTell W TPAEKTOPUW ABUIKEHHSI OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCYETA.

N3mepenne CKOpoCTH U yCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue 1BH>KEHHSI TeJla IO OKPYKHOCTH.

Habmonenne MexaHU4eCKUX SIBJICHUM, MTPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JIBM)KCHUU
OTHOCHUTENBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl Tela U JEUCTBYIOLIEH HAa HETO
CHUJIBL.

HabGmronenune paBeHCcTBa CHII TTPU B3aUMOJICHCTBUU TEJ.

M3MeHeHune Beca Tena Ipu yCKOPEHHOM JBHKEHUH.

Ilepenaua umiryabca Ipu B3aUMOJIEHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTUH IIPU B3aUMOJICUCTBUH TEJI.

CoxpaHeHre UMITyJIbCa P HEYIPYTOM B3aUMOJCICTBUU.

CoxpaHeHHe UMITYJIbCA TIPU A0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabGntonenune peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKON S3HEPTUU IPH CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM YHEPIUU IIPU JBHKECHUH Tela MO IEVCTBUEM
IIPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue Tpakta Jjisi pa3roHa W JajdbHEWUIIEr0o paBHOMEPHOTO
JIBIKCHUS IIIAPUKA WA TEIIEKKHU.

OmnpeneneHue CpelHel CKOPOCTU CKOJbXKEHHS OpyCKa WU JIBUKEHUS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue YCKOPEHHUs TeJla NPU PaBHOYCKOPEHHOM JIBUXKEHUHU IO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0e€3
Ha4yaJdbHOW CKOPOCTH IIyTH OTHOCSTCS Kak psifi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIbKCHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUSI NMPU PABHOMEPHOM JIBHXKCHUU Teja
10 TOPU3OHTAILHOM MTOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHIIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS YIHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe aBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIMTyAa. MareMaTu4eckuil U MpyKUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue — koneOanus.  BoiHyknaennole — koneOanus.  Pe3onanc.
Mexannueckue BoOiHBL. (CBOMCTBA MEXaHUYECKUMX BOJH. [IpomonpHble
MONIEpEYHbIe BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ PaCHpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TENE, CEHCMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe kojie0aHuWii Tea IIOA HAEHUCTBUEM CHJIIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Hab6mronenue kosnebaHuii rpy3a Ha HUTU U Ha TPYKUHE.

HabGnrogenune BoIHYAEHHBIX KOJI€OaHUI U pe30HaHCa.

PacnpocTpanenne npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂa6opamopuble pabomul u onvimeol.

1. OmpeneneHre YacTOThl M TMEpUoOJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.
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2. Ompepenenrie 4acTOTHI U IEPHO/Ia KOeOaHUii MPYKUHHOTO MAasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTHU MEPHUOJIA KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpys3a.
5. [IpoBepka He3aBHCHUMOCTH TepHoOJia KoieOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChI Ipy3a.
6. ONBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KoJeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.
Pa3znes 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  ToJIe.  DJEKTpOMarHuTHbie  BoJiHBL.  CBoOiCTBa
ANIEKTPOMArHuTHbIX BOJH. [llkana sieKkTpoMarHUTHBIX BOJIH. lcmonws3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.



DJieKTpoMaruuTHas mnpupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOWMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHoBbIE CBOMCTBA CBETA.

Jlabopamopnvie pabomosl u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH C ITOMOIIBIO MOOHIBLHOTO

TenedoHa.
Pa3nen 11. CBeToBBIE SIBJICHHS.
JlyueBas MOJEJb CBeTa. HUctounnkn CBeETA. [TpssmonnHeHOE

pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [linockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUsi cBera. llonmHOe BHyTpeHHee
OTpaKEHHE cBeTa. lcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucreMa (oToanmapara,
MHUKpOCKONIa M Tejeckoma. [J1a3 kak onrThyeckas cucTeMa. bIn30pyKocTh U
JAITbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. /ucnepcust ceera.

Hemoncmpayuu.

[IpssMonMHEWHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenommnenue cBera.

OnTryecKkuili CBETOBO/I.

Xox ydeit B coOuparonieit JnHse.

XoJ Iy4yel B pacCEenBarOIIEH JINH3E.

[Tosryyenune n300paxxeHui ¢ IOMOUIBIO JTUH3.

[Tpuniun aeictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Mopenb riasa.

11. Pa3noxeHnue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnvie padoomot u onvimol.
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1. HccnenoBanue 3aBHCUMOCTH yIjla OTPaXEHUSI CBETOBOIO Jydya OT yria
najeHusl.

2. M3yueHune xapakTepUCTHK U300paKE€HUs MPEAMETA B TNIOCKOM 3epKalie.

3. HccnegoBaHue 3aBUCHMOCTH yIJla MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIION.



4. TlomyueHue N300pakeHHI ¢ TOMOIIIBIO COOUPAIOIIEH JTMH3HI.

5. Ompenenenrie POKYCHOIO PACCTOSIHUSL U ONTHUYECKOU CHUJIBI COOMpAIOIIEi
JIMH3BI.

6. OMBITHI 11O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOJEHUHM Yepe3
I[BETOBbIC (DUITHTPHI.

Pa3znen 12. KBanToBble IBJIeHUS.

Omneitel Pesepdopna v mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue v noryiomeHne ceeta aromom. KBanTel. JInHe4aTsie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, 6eTa- U ramma-u3nydeHus. CTpoeHHEe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3orombsl. PannoakTuBHbBIE
npeBpauieHus. [lepron monypacmaaga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOIO M MAaCCOBOI'O YHCEIL.
DOHeprusi CBs3M aTOMHBIX siaep. CBs3p Macchl W 3Heprum. Peakuumm cuHTE3a H
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3I.

AnepHas sHepreruka. J[eWCTBUS paguOaKTUBHBIX HW3JIYYEHUW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3TYyUYEHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. CmekTp BoaoOpoaa.

4. HaOmronenue TpexoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Perucrtpanus uznydeHus: IpUPOJIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaGnrogeHue CrUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyYCHHS.

2. UccnepnoBanue TpeKOB: M3MEPEHHE HHEPTUU YACTHUIBI MO TOPMO3ZHOMY

nyTH (1o gpororpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IIAIO U MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOUN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3AINU
U 0000IIEHHS  MPEIMETHOrO  COACPXKAHUSI U OMbITa  JICSTEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKXKe JJIsl MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy IO (u3uke s 00ydaroluxcs,
BBIOPABIIIKX ATOT yUEOHBIN MpeMeET.

[Tpn M3y4eHUn AAHHOTO MOJYJIA PEATU3YIOTCAd U CUCTEMATU3UPYIOTCS BUJIbI
NeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METAMpPEeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GOpMHpPYyETCS
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS



SBIICHUN TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHSAS IIOJyYEHHbIE 3HAHWS, peumaTrh 3aJadyd, B TOM 4YHCIE
Ka4E€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIMANBHO AESATEIBHOCTHBIM XapakTep JaHHOTO pa3lielia pean3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuecs BBINOJHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeJIaraeTcs:
HA OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTh M HAYyYHO OOBACHSITH
dbu3uYecKre SBICHUS B OKPYKaroel MPUPO/I€ U MOBCEAHEBHON KU3HU;
WCIIOJIb30BaTh HAYUHbIE METO/bI UCCIEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe I MPOBEPKU THIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HauOOJiee Ba)XXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO UCTOJb30BAHUS PA3INYHBIX UCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢U3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pe3ynbraTe usydeHus puU3NKd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuaronierocs 0yayT cOpMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nYecKoil HayKu;

- LICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITHYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

- BOCHPHUSTHE 3CTETHUECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHUE IIEHHOCTH (PU3MUECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTHM, Ba)KHEWIIEH COCTaBIISIOLIEH
KYJIbTYpHI;

- pa3BUTUE HAay4YHOW JIFOOO3HATENLHOCTH, MHTEpPECca K HCCIEI0BATEIbCKOM
JESTENbHOCTH;

S5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBb H  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAKHOCTU MpPaBWI O€30MacHOr0 IIOBEJIEHUSA Ha
TpaHCIOpPTE, Ha JI0pOrax, C NIEKTPHUUYECKUM U TEIUIOBBIM 00OPYIOBaHHWEM B
JOMAILIHUX YCIIOBUSX;

- c(hOpMHPOBAHHOCTh HaBbIKa pPeQIIEKCUHU, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro YeJIOBeKa;

6) TPY10BOI0 BOCIIMTAHUSA:

- AKTUBHOE y4YaCcTHE B PELICHUM NPAKTUYECKHUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3aluy, TopoAa, Kpas) TEXHOJOTHYECKOH W



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIC U (DU3NUSCKHUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY U3YyUYEHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOT;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUA:

e - OpUCHTANUS Ha TMPUMEHEHWE (DU3MYCCKUX 3HAHWUU JUIsl PEUICHUs 3amad B
o0JlacTH OKpy’Karomeld Cpeapl, TUIAHUPOBAHUS IIOCTYIIKOB MW OIECHKH HX
BO3MOYKHBIX TMOCIIE/ICTBUN 111 OKPY>KaIOIIEeH Cpeibl;

e - OCO3HaHME IJ00ALHOIO XapakTepa SKOJOTHMYECKUX MpoOJIeM M MyTeu ux

pELICHUS;

e 8) ajanTranum K U3MEHAIOUIMMCH YCJOBHUSAAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCUCTBUU IPU BBINOJIHEHUN HCCIACAOBAHUN U
MPOCKTOB (HU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYTHX;

e - TOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Y€pe3 IPAKTUUYECKYIO
NEeSATEIbHOCTD;

e - NOTPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIe (POPMYIHPOBATH
UJeH, MOHATHS, TUIIOTE3bI O (PU3HUECKUX 0OBEKTAX U SABJICHUSX;

e - Oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MPUOOPETEHUM HOBBIX (PU3MUYECKHUX
3HAHMHU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJb30BAHUEM (PU3HUECKUX 3HAHUII;

e - OLEHKAa CBOMX JCHCTBUH C Y4YETOM BIIMSHMS Ha OKPYXalOLlyK Ccpeny,
BO3MO>KHBIX INI0OAJIBHBIX MOCIIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe OCBOCHHSI TMpOTrpaMMbl 1O (U3MKE HA YpPOBHE OCHOBHOTO
obmero oOpa3oBanus y oOy4varorierocss OyayT chopMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHbBIE YHUBEPCATbHBIC YUeOHbIE TEHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4eOHBbIE  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHBIC yICOHBIC ICHCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

Ba3oBble Jiornueckue 1eicTBHA:
e BBISBIATD U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(sBNIEHUN);



yYCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHsSI B pacCCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YyUYEHUU (PU3UIECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJABI C UCIIOJIb30BAHUEM J€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AKIJIIOUCHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3IX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSAITEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (PU3HUYECKOU
3aJaul (CpaBHEHHE HECKOJIbKMX BapHaHTOB peIIeHUs, BHIOOp Haumbosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbCcKue JeHCTBUA:

MCIIO0JIb30BaTh BOMIPOCHI KAK MCCJICIOBATEILCKUM HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OMBIT, HECIOKHBIN
(bU3NYeCKUl JKCIIEPUMEHT, HEOOIbIIOe UCCIeA0BaHNE (PU3UUECKOTO
SIBJICHUS,

OIICHWBATh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS WM KCIIEPUMEHTA;

CaMOCTOSITENTbHO (OPMYJIMPOBATH 00OOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHeWIee pa3BUTHE  (DUIUUECKUX
MIPOIIECCOB, a TAK)KE BBIJBUTATH MPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3TUYHbIE METObI, THCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope WH(POPMAIMM WM JTAaHHBIX C YY4ETOM MPEIIOKEHHOU y4eOHOU
dbuznyeckoi 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSATENILHO ~ BBIOMpaTh ONTUMAJbHYIO (GOpMY TIpElCTaBICHUS
uHQOpMAIlMM W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOXHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

B XOJie OOCYXJEHHUsI y4eOHOro marepuana, pe3yjbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud U TOJJIepKaHUE
Onaro»keaaTeIbHOCTH OOIICHUS;

COTNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMHU JPYTUX YYACTHUKOB
auanora, OOHapyKUBaTh Pa3jIN4KMe U CXOJICTBO MO3UIIUN;



BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3yJbTaThl BBIMOJIHEHHOTO (PU3MUECKOTO ONbITa
(3KCneprMeHTa, UCCIEOBaHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOM (hHU3MUECKOi
POOJIEMBI;

IIPUHUMATh LIEJI1 COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JECHCTBHS
no €€ [OCTWKEHHUIO: paclpelesaTb poiH, OoOCYXIaTh IPOLECCHl HU
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO YacTh paOOThI, TOCTUrasi KAUYECTBEHHOTO pe3ysbTara Mo
CBOEMY HAIIPABICHUIO W KOOPAMHHMPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOUIUX
JUTSL petieHus: (PU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3JIUYHBIX MOJXO0JAaX MPUHATHUS  PEIICHUMN
(MHAMBUIyaTIbHOE, MPUHSITUE PEIICHHS B TPyNIe, NPUHATHE pPEIICHUMN
rpynmnoi);

CaMOCTOSITEJTLHO COCTaBJISITh aJITOPUTM PEIICHUST PU3MUECKON 3a1a4u WU
IlaHa HCCIEOBaHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeJIjIaracMble BApUAHTHI PEIICHUM;
7ieNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYyalluu U Mpejjiararh rjiaH e€ N3MEeHEHHUS,
OOBSICHAITh ~ NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS) PE3yJIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh (B TOM YHCIIE B XOJ BBITIOJIHCHHUS
(Gbu3NYecKOro UMCCJIEIOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIopa WIW JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHn (U3NIECKUX 3a1a4 UK
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.



HNPEJAMETHBIE PE3YJIbTATBI

K koHniry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

UCIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBIICHHS,
HaOJIIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3d, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABiAeHUs (qudQy3us, TEIIOBOE ABMKCHHE YacTHIl BELIECTBA,
paBHOMEPHOE  JBHKCHHE, HEpPaBHOMEPHOE JBW)XEHHE, HWHEPIuS,
B3aUMOJICICTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOM OCBIO
BpallleHUs, IMeperaya JaBICHUS TBEPABIMU TeEJIaMH, >XKHAKOCTSIMH U
razamy, arMocepHoe JaBieHHME, IUIaBaHWE Tell, MpeBpalleHus
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpY’alollleM MHpEe, B TOM uHcle (PU3UUYECKUE SIBJICHUS B MPUPOJIE:
IpUMEPHl ABMXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KUBOM M HEXHBOU
npupone, ACUCTBUE CHUJIbl TPEHHs B NPHUPOJAE U TEXHHUKE, BIHSIHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pblUyaru B
TEJI€e YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHUI;
OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3UUECKHUE SIBICHHUSA, UCTIOIb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeM,
MyTh, CKOPOCTb, CPEIHSSE CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSXKECTH, BEC
Telna, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tas3a),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHHMYecKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3()QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYECKass W TMOTEHIMalIlbHAs 3HEPTus), MpU OMHCAHUU MPaBUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICH  HUCIHOJIb3YEMbIX  BEJIMYUH, UX
0003HAaYEHUs U EIUHULBI (PU3NYECKHX BEJIUYMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTHMHU BETUYHMHAMH,
CTPOUTH rpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYMH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHS U TPOLECCHI,
UCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBWIO paBHOBECUs peiyara (0Joka),



«30JI0TOE€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
OHEPruM, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3MUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEM, B TOM YHCIIE
U B KOHTEKCTE CUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJIb3YySd 3aKOHbBI U
dbopMyIibl, cBsI3bIBaIOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBHSI 3a/1a4 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HMUECKUE
BENMYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE NJIsl PEIICHMs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BEITUUHHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PpEHIUTh MPU MOMOIIU
(buU3HYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPSIEMOE
npeanosjoxkenue  (TUoresy),  pa3ivyaTh M HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJibTaT, HAaxOJWTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
bu3nUecKux CBONCTB TEN: dbopmyaupoBaTh MIpOBEPSIEMbIEC
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHMS,
3aMMCBIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BBIBOJIBI;

BBIIIOJIHATH MpPSAMbIE H3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacCChl Telna,
0o0bEMa, CHUIBI W TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOU BEIUYUHBI OT
APYrod € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCHMOCTH MYTH
PaBHOMEPHO JBHXKYILErocs Tejla OT BPEMEHU JBHJKECHHS TeENa, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHMSI TEJI, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTpy>KEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
MJIaBaHUsl TeJ, YCJIOBUN paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUSA, COOMpATh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl IMOJYYEHHOHM 3aBHUCHUMOCTH (DPM3MYECKUX BEJIMYUMH B BHJE



NpeUIOKEHHBIX Ta0null U TpaduKOB, AeNaTh BBIBOJBI M0 pe3yjbTaTaMm
UCCIIEJOBAHMUSI;

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CUJIA TPEHHUS CKOJIBKEHUS,
JAaBJICHWE  BO3JyXa, BHITAIKUBAIONIAs CHJA, JCHCTByOmas Ha
HNOTPYXEHHOE B KHUJAKOCTh TeJO0, KO3()(PUIMEHT TMOoNe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

COOJTI0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1abopaTopHbIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB UM TEXHUYECKUX YCTPOUCTB:
BECbl, TEPMOMETpP, JIWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOABMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YUYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHMCAaHUA (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOJAA, THUAPABIMYECKUN Tpecc,
MaHOMETP, BBICOTOMED, OPIITHEBOI HACOC, aPEOMETP), UCIOJIb3YsI 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUN U HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIMOJIb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM 1711 oOecrnieueHnst 0€30MacHOCTU MpU OOpaleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKpY’Kalollel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HaHUH © TYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATDH
uH(POpPMAIMIO, KOTOpas SIBISIETCA MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOMU;

WCTIONIb30BaTh MIPH BBIMOJIHCHWN YYEOHBIX 33aJ[aHU HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJAEpKAHMS, CHOPABOYHBIE MaTepHabl,
pecypcol ceTu IHTepHET, BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHbIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WHGPOpPMAIUU (HU3HUECKOTO COJEPIKaHUsA, B TOM
yyciie MyOJIMYHO JIeNaTh KpaTKue COOOILIEHUs O pe3yJjbTaTax MpPOEKTOB
WIN Y4eOHBIX HCCIEIOBAaHMH, NPU H3TOM TPAMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKAAThH
BBICTYIUUIEHUE MTPE3EHTALlUEN;

MIPU BBHITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN paclpenessiTh
00SI3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBICHHBIMHU 3aJadaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JICMCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIAJ B  JIEATETLHOCTh  TPYIIbBI,  BBICTpPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX.

K koniry o0yueHus B 8 Kiacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTANINYECKUE U
amop(dHble Tena, HACHIIICHHBI M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOM JBHUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE IMOJE, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pa3nnyath SBJICHUS (TEIUIOBOE PACHIMPEHUE W C)KaTHe, TEeIIonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3auus (OTBEpIEBAaHUE), KHUIICHUE,
Teruionepeaaya (TEenI0MpOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3aPAJIOB, AEHCTBHS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAsT UHIYKITUS)
M0 ONUCAHWID MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHUE W3YYEHHBIX (U3UYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUISPHBIE SBJICHUS B TPUPOJIE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, SJIEKTPUUECKUE
ABJICHUST B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emui, Jpedd MOJIOCOB, pOJIh MarHUTHOTO TMOJS I KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUYECKUX
SIBJICHUI;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
dbuznyeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOThI, yJeNbHAas TeIIOEMKOCTh BEIECTBA, YJElbHAs TEIUloTa
IJIABJICHUSI, yJelibHas TEeIUIOTa MapooOpa3oBaHUsl, yJAelibHas TeIioTa
CropaHusi TOIUIMBA, KOAD(UIIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIMHbl, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3JYyXa, JJIEKTPUUYECKHH 3aps,
cuia TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBJIEHUE NPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHMM NPABUIBHO  TPAKTOBATh
(bu3nYEeCKUil CMBICT KCIOJIb3YEMbIX BEIWYHH, O0O3HAUEHUS U €IUHUIIBI
bu3nYeCKuX BEJIUYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
(GbU3MYECKYyI0 BEJIUYMHY C JAPYTMMH BEIWYUMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
CTpOEHUs BEIleCTBA, NMPUHIHUI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMS 3apsaaa, 3akoH Oma ISl yyacTKa LIelH, 3aKOH
Jlxoyns—JleHnia, 3aKOH COXpAaHEHHUs DJHEpPruy, IPpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIISTH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOru4ecKux
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyeCcKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiaTh pacu€THble 3aJayud B 2—3 JCHCTBHS, WCIOJb3YS 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHE BETWYMHBI: Ha OCHOBE aHalu3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpAThb 3aKOHBI U (HOpPMYJIBI,
HEoOXOouMble Al €€ pelleHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPU MOMOIIU
(U3MYECKUX METOAOB, HCIOIb3YS ONHMCAHUE MCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH MOpPsJKa
MIPOBEJICHUS UCCIIEI0BaHUs, J€1aTh BBIBOIbI;

MPOBOJUTH OMbBITHI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WM
(buU3MYECKUX CBOMCTB Tell (KaMWJLISPHBIC SIBICHMS, 3aBUCUMOCTD JJaBJIECHUS
BO3JlyXa OT €ro o0bEma, TeMrnepaTrypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHHH OT LBETa H3Iyvarolled (Mmoriomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIEPATYPhI KUIKOCTH U
IJIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alUs TEl W B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBHUTATENSl TOCTOSHHOTO TOKa): (OpMyIHpPOBATH
MPOBEpsSEMbIC MPEIOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, OMUCKIBATH X0/ OMbITa U (POPMYITUPOBATH BHIBO/IBI;
BBIMIOJIHATh ~ MOpPSIMbIE  U3MEPEHUST  TeMIepaTypbl, OTHOCUTEIbLHOMU
BJI&JXHOCTH BO3AYyXa, CHUJIbl TOKAa, HAIMPSHKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB U JATYMKOB (HU3MYECKUX BEJIMYWH, CPABHUBATH
PE3yNbTAThl UBMEPEHUN C YUETOM 3aJJaHHOM aOCOMIOTHOM MOrPEIIHOCTH;
MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BEIUYHHBI OT
IpYyroil ¢ UCIMOJb30BAaHUEM NPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOrO
CEUCHMSI U YACIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CHUIIBI TOKA,
UAYIIET0 uepe3 TMPOBOJAHHMK, OT HANpsDKEHHs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M MapaJyIeIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY M
BBITIOJIHATh W3MEPCHHUsI, CIeNys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3yNibTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUIE TaONUI] U TpaduKoB,
JieaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIIeI0BaHUs;

MPOBOAUTh KOCBEHHBIE U3MEpEeHUsT (PU3MUECKUX BeNWYuH (yAeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUTAHHUPOBATH HM3MEPEHUs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEysl MPEI0KEHHON MHCTPYKUUHU, U
BBIYUCIISITh 3HAUCHUE BEJIUUMHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe C 1ad0paToOpHbIM
000pyI0BaHHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OMUcCaHud (B TOM 4YHUCIE:
CHUCTEeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJBTMETP, CUETUMUK DJICKTPUUYECKOM IHEPTUM, 3JIEKTPOOCBETUTEIbHbBIC
MpuOOpPHI, HArpeBaTEIbHbBIE 3JIEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE
MPEAOXPAHUTEIHN, STEKTPOMATHUT, 3JIEKTPOJIBUTATENb IOCTOSIHHOTO TOKA),
WCIIOJIB3YS 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN M HEOOXOJIUMBbIC
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U W3MEPUTEIbHbBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMbI JJIEKTPUUECKHX
Henen ¢ nocjaeAoBaTe/bHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasinyas yCI0BHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUYECKUX 1ETIEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUHW B IOBCEIHEBHOU
KU3HU s oOecriedeHnst 0€30MacHOCTH MpH OOpallleHnH ¢ MpudopaMu u
TEXHUYECKHMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEpPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHPOPMAIMIO, KOTOpas
SBIISIETCS] TPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHON;
UCIIOJIb30BaTh MPH BBINOJHEHUN Y4YE€OHBIX 33aJJaHUl HAyYHO-TOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXkaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl ceTd VIHTepHET, BiafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHUS,
0006mass wHOOPMALMI0 M3 HECKOJBKUX HMCTOYHHKOB (DHU3NUSCKOTO
COJEpKaHusi, B TOM UHCIE€ MyOJUYHO MPEACTABIATH pPE3YJIbTaThl
MPOEKTHON WJIM WCCIEeNOBATENIbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOX/IATh BBICTYIUUICHHE MTPE3CHTAIINEIH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBaHUM (PU3MUECKUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TIpYNIE B COOTBETCTBUM C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUTh 3a BBHIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESITeNbHOCTD TPYIIIbI, BEICTpPAauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
IPOSIBIISisi TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koH1ly o0yueHus B 9 kJjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MMOHSATHUSA: CHCTEeMa OTCuéTa, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIXKEHUS, Nedopmanus
(ympyras, mnjgacTH4ecKasi), TPEHHE, IEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP THKECTH, aOCOIOTHO TBEPIOE TENO,
LEHTP TSHKECTU TBEPJOTO Tesla, paBHOBECUE, MEXAHUYECKUE KOeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U aJbHO30PKOCTb,
CIEKTPBI UCIYCKaHUs M TOTJIONICHUS, anbda, OeTa- U raMMa-u3Iy4eHHs,
M30TOIIBI, SI/ICPHAS] DHEPTETHKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJUHENHOE ABUKEHUE, CBOOOJHOE
MaJICHUE TEJl, PABHOMEPHOE IBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacrnpoCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUE OeIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTPA
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUM B
OKpy’XarolieM Mupe (B TOM uucie (PU3MUYECKHE SBICHUS B MPUPOJE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE TuIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
IBUKCHUE IKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEeHCMUYECKHME BOJIHBI, I[yHAMH, 3XO, IBETa Te,
ONTHYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOIECTOBOIO M PEHTICHOBCKOIO H3JIy4YeHHH, €CTeCTBEHHBIH
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JY4YHd, PAJUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEpPANOB, JEHCTBUE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIB3YS
¢u3nyueckue BeNWYUHBI (CpelHsAsi M MIHOBEHHAas CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUM, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YNPYTOCTH, CWIa TSKECTH, YCKOpPEHHE
CBOOO/JIHOTO TMAJEHMs, BEC Tela, HUMIYJIbC Teja, HUMITYJIbC CHJIbI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, IOTEHIUAIbHAas OHHEPrus Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrUsl CXKATOU
NPYKUHBI, KHUHETHYECKash SHEprus, IMOJHAsg MEXaHH4YecKas >SHeprus,
NEPHUOJ ¥ 4acToTa KOJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTesIb NPEJIOMIICHUS CPEABI), TP ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOIb3YEMbIX BEJTUYHH,
0003HAaYEHUs1 U EIUHULBI (PU3NYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOUIUE JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTHMMH BEIMYMHAMM,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHWs MMITYJIbCa, 3aKOHBl OTPAXEHUS H
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SJACPHBIX PEAKIUSIX, HPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIIMCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
1aroB ¢ Omopod Ha 2-3 W3Y4YCHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHIA,
(bu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (OMUparoluecs Ha cucrtemy wu3 2-3
YpaBHEHUH), UCMOJb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUECKUE
BEJIMUYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 33Jaud 3alHUChIBaTh KpaTKoe
YCIIOBUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUYHBbIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUJISl PELIEHUsI, IPOBOAUTH Pacu€Thl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PpEHIUTh MPU MOMOIIU
(¢u3NYEeCKUX METOJIOB, MCIIONb3Yysl OMHCAHHUE HUCCIIEIOBaHUs, BbIIEIATH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKa
NPOBEICHHUS]  UCCIENOBAaHUS, JI€NaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U ONIBITOB;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
¢u3nyecKkux CBOWCTB Tea (M3ydeHHE BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTb Mepuofa KoJIeOaHWW MPYKUHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MAJbIX KOJIeOaHUH, MPSIMOIMHEHHOE PaCIIPOCTPAHEHHUE CBETA,
pas3ioxeHue Oenoro CBera B CIEKTp, U3YUEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsI IpeaMera B coOuparoiien
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IyUYEHUS):
CaMOCTOATENILHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0opy/nOBaHUS, ONHUCHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(GbopMyJIHpPOBATh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, ONpeaesiss
CpellHEee 3HAYeHHE U3MepAeMOl BeNIMUYMHBI ((OKYCHOE pPACCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAMTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh IMYyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoia
KOoJIeO0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpa)k€HUs CBeTa OT yrja MaJeHus W yria MpeJloMJIeHHs OT YIJa



najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbHO COOUpPaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH
¢dbu3nYecKnX BENWYUH B BuUjE TaOMUIl U rpaduKoB, JieJaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CPEIHSIS
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaieHUs, >XECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUS CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KoneOaHWii MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAIONIICH  JIMH3BI, PAJAMOAKTHUBHBIN  (OH):
MUIAaHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIOKEHHON MHCTPYKIIUHU, BHIYUCIISTD
3HAYCHWE BEIIMYMHBI U aHATM3UPOBATH MOJYICHHBIC PE3YIbTaThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH NU3MEPCHHUIA;

COOJTI0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1abopaTopHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKH HW3YYEHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHabHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHAs MOJCIb aroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh TMPUHIMIBL JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHCIE:
CIUAOMETp, MATYMKU TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJOT, OYKH, TMepucKor, (oToamnmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOauMble (pu3myeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX TPOIECCOB
Ipy pEHIeHUH YYEOHO-TIPAKTUYECKUX 3ajad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300PAKCHU B ITIOCKOM 3epKajie M COOMparomieH JIMH3E;
NPUBOJNTh  NpUMEpPhl  (HAXOAUTh  WH(MOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MUCCKUX 3HAHWKA B TIOBCETHEBHOM
AKU3HU Uil obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpMAUKA (PU3HUECKOTO COJCpKAHHS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYsI IOUCKOBBINA 3aMpOC, HAXOAHUTH



IYTU ONpPEJeNIEHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCII0JIB30BaTh MPHU BHIIOJIHEHUH YYE€OHBIX 3aJaHUIl HAyYHO-MOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEpKAHMS, CIPABOYHBIE MaTepHabl,
pecypcsl cety MIHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COJIEp KaHMs,
MyOJMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  HCIOJB30BaThb  W3Y4YEHHBIN
MOHATUWHBIN anmapar M3y4yaeMoro pasfena (U3MKH U COMPOBOXKAATH
BBICTYIUIGHHE TMpe3eHTaleil ¢ y4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pazneu 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 ®dusuka - HayKa 0 IpUpoae 2
1.2 Pu3nyecKue BEIMYUHbI 2
1.3 EcTtecTBeHHOHAYUHBI METO/1 TO3HAHUS 2

Hroro no pasneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS 0 CTPOCHMHU BellleCTBA

2.1 CrpoeHue BemecTa 1

29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHII )
' BEIllECTBA

23 ArperaTHble COCTOSIHMSI BEILIECTBA 2
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

3.1 MexaHHYeCcKOe ABMKCHHE 3

3.2 Wuepuus, macca, I0THOCTh 4

KoHTpoJbHbIe

padoTbI

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/71f416194

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

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

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

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK



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

3.3

Cua. Bune! cun

Uroro no pazgeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

4.3

44

Hasnenue. [lepenaya qaBnenust TBEPAbLIMU
TEIaMU, JKUJIKOCTIMH U ra3zaMu

HaBHeHI/IC KHUIKOCTH

ATMmocdepHoe naBiieHue

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYXKEHHOE
B HUX TEJO

Uroro no pazgeny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

53

Pabora 1 MOIITHOCTH

HpOCTBIC MCXaHU3MBbI

Mexanuueckas OHEPIHUid

Utoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

14

21

21

12

68

12

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

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
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

8 KITIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NporpamMMel

Pa3pea 1. TenioBblie IBJICHUSA

1.1

1.2

Ctpoenue 1 cBOMCTBa BEUIECTBA

TerutoBble pouEcChl

Uroro no pazgeny

Pasznen 2. 3J'IeKTpI/I‘Ie(!KI/Ie U MAarHuTHbIC SIBJICHUSA

2.1

2.2

23

24

:‘)J'ICKTpI/I‘IeCKI/Ie 3apsabl. 3apﬂ)KeHHBIe TCl1a
U UX B3aUMOJCHUCTBHUE

[ToCcTOAHHBIN 2JIEKTPUUYECKUIN TOK

MarauTHbIC SIBICHUS

9JICKTpOMaFHI/ITHa}I HUHAYKIUA

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

21

28

20

37

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

14.5

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KITACC

KoaunvecTBo yacos
HanmeHnoBaHue pa3jieiioB U TeM

Ne i/m KoHTpoJbHbIe
NMPOorpaMMsbl Bcero
padoThI
Pa3znen 1. Mexanuveckne siBJIeHUSA
L1 MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 10
' OIMCaHUs
1.2 B3aumopeiictBue Ten 20 1
1.3 3aKOHbBI COXPaHEHUsI 10
Uroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJjie0aHUS U BOJTHBI
2.1 MexaHnudeckue KojieOaHus 7
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1
Uroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHHTH09 moJi€ U 3JICKTPOMAIrHUTHBIC BOJIHBI

:‘)J'ICKTpOMal"HI/ITHOG II0JIE 1
QJICKTPOMArHuTHBHIC BOJIHbBI

3.1 6

Uroro no pazneny 6

Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTH4eckue

padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK


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

4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI

4.3 PasnoxeHne 6e10ro cBera B CHEKTP

Hroro no paszneny

Paznen 5. KBanroBble IBJICHUSA

5.1 Hcnyckanue v MOroneHue CBeTa aroMomM
5.2 CtpoeHune aTOMHOTO s/ipa
53 SnepHble peakun

Uroro no pazgeny

Paznea 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpeHNE N 000OIICHNE COTEPIKAHUS

6.1
Kypca ¢pusuku 3a 7-9 knace

Hroro no paszneny

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

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

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara uupposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
®u3uka — HayKa O PUPOJIE.
SBnenus npupoasl. Pusndeckue 1
03.09.2025
SIBJIICHUS
MexaHuueckue, TEIIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, 1
05.09.2025
CBETOBBIE, 3BYKOBBIE SIBJICHUS
Ou3nyecKue BEINYUHbBI U UX |

U3MEpEeHHUE 10.09.2025

Ypoxk-uccnenoanue "M3mepenue
TEeMITepaTypbl TIPH ITOMOIITH
YKUJIKOCTHOTO TEPMOMETPA U JIaTUHUKA 12.09.2025
TeMmnepaTrypbl"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HAaYKHU U3Y4YaroT IPUPOY.

. bubnuorexa [JOK
EcrecTBeHHOHAaYYHBIN METOL 1

17.09.2025  https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SIBJIEHHU C IIOMOIILIO MOJEIEH

Ypok-uccnenosanue "[Ipoepka

TUIIOTE3bI: JAILHOCTh MOJETA

IapuKa, MyImeHHOTO TOPU30HTAIIBHO, 19.09.2025
TeM OoJIbIIIe, YeM OOJIBIIIE BBICOTA


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

mycka"

Crpoenue BemiectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

I[BI/I)KGHI/IC JacTull BCIICCTBA

VYpoxk-uccienoBanue «OMnbITHI O
HaOJIIOJEHUIO TEILJIOBOrO
pacuIMpeHus Ta30B»

ArperaTHble COCTOSIHHS BEIIECTBA

B3aumocBs3b MEXAy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U BX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
BOJBI

MexaHndeckoe JBIKSHIE.
PaBHOMEpHOE U HEpABHOMEPHOE
NIBIOKEHHE

Ckopoctb. Ennnuiel ckopoctu

Pacuer IIyTU U BpEMCHU IBUKCHUA

WNuepuust. 3aKoH HHEPLMH.
BzaumopeiicTBue Ten Kak MpuyruHa
W3MEHEHUS CKOPOCTH JIBMXKCHHS TEIT

IInotHOCTH BemecTBa. PacueT macchbl

24.09.2025

26.09.2025

01.10.2025

03.10.2025

08.10.2025

10.10.2025

15.10.2025

17.10.2025

22.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

Bbu6mmoreka [JOK


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

17

18

19

20

21

22

23

24

25

26

27

H 00beMa Tella MO €ro IMIOTHOCTH

JlaGopatopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJIA»

Pemenne 3agauy mo reme "IIOTHOCTE
BemecTna"

Cuna xak XxapakTepuCTHKa
B3auMoiecTBH Tell. Cuiia
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydeHnue
3aBUCHMOCTH PACTSIKCHUS
(nepopmanuu) npy>kKMHBI OT
MPUIIOKEHHON CUITBD»Y

SIBnenue Tarorenus. Cuna TSHKECTH

CBs3b MEXKy CUJION TSXKECTH U
maccoi tena. Bec Tena. Pemenue
3amayd o reme "Cuna tskectr"

Cuia TSDKECTH Ha APYTHX TJIaHeTaX.
DU3NYECKUE XapPAKTEPUCTUKHU TJIAHET

N3mepenue cuit. lunamomeTp

Bec tena. HeBecomocTh

Clio)eHne IBYX CHIJI, HAPABIEHHBIX
10 OJHOU MPSIMOM.
PaBHOelicTBYIOIIIASA CHIT

Pemenne 3amad mo Teme
"PaBHoneiicTBYIOMIAs CUT"

24.10.2025

05.11.2025

07.11.2025

12.11.2025

14.11.2025

19.11.2025

21.11.2025

26.11.2025

28.11.2025

03.12.2025

05.12.2025

10.12.2025

https://m.edsoo.ru/ff0a0fee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al1502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

29

30

31

32

33

34

35

36

TpeHue cKoNbXeHUS U TPEHHUE MTOKOSI.
Tpenue B npupoJIe U TEXHUKE

JlaboparopHas pabota «3ydeHnue
3aBUCHMOCTH CHUIBI TPEHHS
CKOJIB)KEHUS OT CHJIBI JIABJICHUS U
XapakTepa COMPUKACAIOIIHXCS
MOBEPXHOCTEI»

Pemenue 3agau Ha onpenesieHue
PaBHOAECHCTBYIOIIEH CHJITBI

Pemenune 3amad mo Temam: «Bec
Tenay, «['paduyeckoe n3zodpaxeHue
cuny, «Cunely, «PaBHOACHCTBYIOIIAS
CHLII»

KonTponbHas paboTa o Temam:
«MexaHnuecKkoe ABUKCHHEY,
«Macca, IIOTHOCTDY, «Bec Temay,
«I'padmueckoe n300pakeHue CU,
«Cunb»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS 1aBJICHUS

JlaBiaenwue raza. 3aBUCUMOCTD
JABJIEHUS Ta3a OT 00bEMa,
TeMIepaTypbl

[Tepenaua naBneHust TBEPABIMU
TeJIaMH, JKHJIKOCTSIMH U Ta3aMH.
3akoHn ITackans

JlaBneHue B )XUAKOCTH U rase,
BBI3BAHHOE JICICTBHEM CHJIBI TSHKECTH

12.12.2025

17.12.2025

19.12.2025

24.12.2025

26.12.2025

14.01.2026

16.01.2026

21.01.2026

23.01.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a25b0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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38

39

40

41

42

43

44

45

46

47

48

Pemenne 3anau o teme «/lapneHue B
SKHIKOCTH U rase. 3akoH [lackaisy

CooOuiaromuecs cocy/ipl

I'mppaBnuueckuit mpece

Manowmetpsi. [TopuineBoit
KHUJIKOCTHBIN HAacoC

Atmocdepa 3emun. [puunner
CyILIECTBOBAHUS BO3yIIHON
000109KkH 3eMiTu. 3aBUCUMOCTh
aTMOC(EpHOTO IaBJICHUS OT BBICOTHI
HaJl YpPOBHEM MODS

Bec Bozmyxa. AtmochepHoe
JIaBIICHUE

W3mepenne atMoc(hepHOTo TaBICHHS.
Omebit Toppuyenm

3aBUCHUMOCTh aTMOC(HEPHOTO
TaBJICHUS OT BBICOTHI HaJl YPOBHEM
MOopsI

bapomerp-anepoua. Armocdeproe
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX
Pemenne 3a1au mo Teme
"ATtmocdepHoe naBneHue"”

JleficTBUE KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlabGopaTtopHas pabota «OnpeneneHue

28.01.2026

30.01.2026

04.02.2026

06.02.2026

11.02.2026

13.02.2026

18.02.2026

20.02.2026

25.02.2026

27.02.2026

04.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2dag

bu6mmoreka [OK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [{OK


https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

49

50

51

52

53

54

55

56

57

BBITAJIKUBAIOIIECH CUIIBI,
JICUCTBYIOIIEH Ha TEJO, TOrPYKEHHOE
B JKUJKOCTb)»

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJla B BOJIE OT 00BEMA MOTPyKEHHOU
B JKHUJIKOCTB YaCTH TEJIa

IlnaBanue ten

JlaGoparopHas paboTa
"KonctpyupoBanue apeoMerpa wiu
KOHCTPYUPOBaHUE JIOAKU U
onpeJenaeHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no temam:
«IInaBanue cynos.
BosnyxomuaBanuey, «JlaBnenne
TBEP/bIX TEJ, KUAKOCTEH U ra30B»

Mexanunueckas paboTa

MomrocTs. ETWHUIEI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o jectHuue"

IIpocTteie MexaHu3Mbl. Poryar.
PaBHOBecue cun Ha peruare

Kontponbnas paboTa mo Teme
«/laByieHUE TBEPIBIX TEJ, KHUIKOCTEH

06.03.2026

11.03.2026

13.03.2026

18.03.2026

20.03.2026

25.03.2026

27.03.2026

08.04.2026

10.04.2026

15.04.2026

https://m.edsoo.ru/ff0a33fc

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3182

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3{82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

63

64

65

1 ra3oB» / Beepoccwuiickas
MpoBepoyHas padbora

PesepBHelit ypok. Pabota ¢ TekcTamu
1o Teme «/laBineHue TBEPIBIX T,
AKUJKOCTEN U ra3oB» /
Bcepoccuiickas mpoBepodHas paboTa

Pbruaru B TexHuKe, OBITY U TIPUPOJIE.
JlaboparopHast paboTa
«HccnenoBanue yciaoBUil paBHOBECHSI
pbIyara»

Pemenue 3amau o reme «Y CiI0BUA
paBHOBECHS pblUara

Koaddumment nosesnoro aecTeus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TIOCKOCTHY

Pemenne 3agau mo teme "Pabora,
motrHocTh, KITJT"

Mexanuyeckas SJHEprusl.
Kunernueckas n notTeHuanbHas
SHEPIHs

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

YPOK-3KCIIEpUMEHT IO TeMe
"DJKCepUMEHTAILHOE ONPEICTICHUE
W3MEHEHUs KHHETUYECKON 1
MOTEHIMATBHON HEPTUH MPU
CKaThIBAHHUH TEJIA MO HAKIIOHHOM

0.5

0.5

17.04.2026

22.04.2026

24.04.2026

29.04.2026

06.05.2026

08.05.2026

13.05.2026

15.05.2026

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4ffe
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

mIockocty"

KonrtponbHas pabora o Teme

66
«PaboTa 1 MOIIHOCTH. DHEPTHD

67 PesepBHbIil ypok. Paborta ¢ TekcTamu
o TeMe "MexaHuueckoe ABIkeHue"
PesepubIit ypok. Paborta ¢ Tekctamu

68 o teMme "Pabora. MOILIHOCTSE.

Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

12

20.05.2026

22.05.2026

22.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4ee6

8 KITIACC

Tema ypoka

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
Y VX OTIBITHBIC TIOITBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYJI

Mogenu TBEpIOTO, KUJKOTO U
ra3000pa3HOr0 COCTOSIHUI BEIIECTBA
OOBsicHEeHHE CBOUCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
BEIIIECTBA HA OCHOBE ITOJIOKECHMI
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH

Kpucrannuueckue u amopdHble Tea

CMmaunBaHue u KalTUJIIAPHOCTD.
HOBerHOCTHOG HaTAXKCHHUC

TemnnoBoe pacIMpeHne U cKaTue

Temneparypa. CBs3b TEMIIEpaTyphl
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
4acTHIL

Buytpennss sneprus. CrocoOsl
MU3MEHEHHUS BHYTPEHHEN S3HEPTUU

KoaungecTBOo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

03.09.2025

04.09.2025

10.09.2025

11.09.2025

17.09.2025

18.09.2025

24.09.2025

25.09.2025

01.10.2025

JJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5256

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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11

12

13

14

15

16

17

18

19

20

Buael Temionepenaun

Ypok-konpepenmus "IIpaktudeckoe
HCIIOJIb30BAHHUE TEIMJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHEeprocoepekeHus "

KonndecTBO TEMIOTHL. Y AeIbHAS
TCIINIOEMKOCTD

ypaBHeHI/IC TEILUIOBOro OajaHca.
TermmooOMeH U TEIIOBOE paBHOBECUC

JlaGopartopHnast pabota
"UcciaenoBanue ABJICHUA
Ter1000MeHa IpU CMENIMBaHUH
XOJIOZHOM U ropsiueit Bojabl"

Pacuer xonmyecTBa TETIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tela
Y BBIJICISIEMOTO UM TIPU OXJIaKICHUN
Jlaboparopuas padota "Onpenencnue
yAEIbHOU TEIJIOEMKOCTH BemecTra"
DHeprus TOIIUBA. Y IeibHasl TerioTa
CrOpaHus

[InaBneHue u OTBEpIEBAHNE
KPUCTAITMYECKHX Tell. Y IeTbHas
TEIUI0TA TIABJICHUS

Jlaboparopuas padota "Onpenencnue
YIEIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa"
[Tapoobpa3zoBaHue 1 KOHJCHCAIIHS.
Hcnapenue

02.10.2025

08.10.2025

09.10.2025

15.10.2025

16.10.2025

22.10.2025

23.10.2025

05.11.2025

06.11.2025

12.11.2025

13.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

22

23

24

25

26

27

28

29

30

Kunenune. Y nennHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTb TEMIIEPATypPhl KUIICHUS
OT aTMOC(EpPHOTO JIaBICHUS

Brnaxuocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJBHON BJIAXKHOCTH BO31yxa"

Pemenue 3amayd Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHyTPEHHETO CrOpaHUs

KIIJI TenoBoro ABuraTes.
TennoBkle ABUraTEIIN U 3aIllUTa
OKpY’KarolIei cpe/ipl

3aKOH COXpaHEHUs U NIPEBPAILLECHUS
SHEPTHUH B TEILIOBBIX IpoIieccax

[ToaroroBka Kk KOHTPOIBHOM paboTe
o TeMe "TennoBble SABICHUS.
V3MeHeHne arperaTHbIX COCTOSTHUN
BenrecTna"

KonTponbhas pabota mo Teme
"TerutoBble gBieHUA. I3MeHEeHNE
arperaTHbBIX COCTOSIHUI BeriecTa"

DnekTpuzanus tei. J[Ba poaa
ANEKTPUUECKUX 3aPSI0B

VYpoxk-uccienoBanue "DieKTpusanus
TeJ UHIYKIUEH U pH

19.11.2025

20.11.2025

26.11.2025

27.11.2025

03.12.2025

04.12.2025

10.12.2025

10.12.2025

17.12.2025

18.12.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31

32

33

34

35

36

37

38

39

40

41

COMPUKOCHOBEHUH"

B3anMozencTeue 3apsyKeHHBIX TElL.
3axoH Kysona

DJIEKTPUYECKOE TT0JIE.
HanpsikeHHOCTD 31EKTPUYECKOTO
nosist. [IlpuHnun cynepnosunuu
ANEKTPUYECKUX TTOTEN

Hocurenu anexkrpuyeckux 3apsaoB.
OnemeHTapHblii 3apsaa. CTpoeHue
aToMa

[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs JIEKTPUUYECKOTO 3apsia
Pewenue 3a1a4 Ha npuMeHEHUE
CBOICTB 3JIEKTPUUYECKUX 3apPsII0B
DJIEKTPUYECKUI TOK, YCIOBUS €0
cymectBoBaHus. MlcTouHNKH
AIIEKTPUYECKOTO TOKA

JlelicTBUS 2JIEKTPUYECKOTO TOKA

VYpoxk-uccnenosanue "JleiictBue
ANEKTPUYECKOTO TOJIS Ha
IIPOBOJTHUKH U TUAJIEKTPUKH"

DNEeKTpUUECKHid TOK B MeTaJlIax,
KUAKOCTAX U rasax

DrexTpuyeckas 1enb U €€ COCTaBHbIe
4acTu

Cuna toxka. JJabopaTopHas pabora
"M3MmepeHue u peryanpoBaHue CUIIbI

0.5

24.12.2025

25.12.2025

14.01.2026

15.01.2026

21.01.2026

22.01.2026

28.01.2026

29.01.2026

04.02.2026

05.02.2026

11.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

43

44

45

46

47

48

49

TOKA"

DNEeKTpUUECKOE HANPSKEHHE.
BoawsT™metp. JIaboparopnas padota
"N3mepenue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IIPOBOJHUKA.
Y aenpHOE COITPOTUBJICHUC BCIICCTBA

JlaboparopHnast pabota "3aBUCHMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHMKA OT €T0 JITMHBI, TIOIIATN
MONEPEYHOr0 CeYeHus1 U MaTepuana”

3aBUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akodH Oma Jist
yJacTKa Lenu

Jlaboparopnast pabota
"HccnegoBanre 3aBUCUMOCTH CHIIBI
TOKa, UIYIIEro 4epe3 pe3ucTop, OT
COTPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

HOCJ’IG}IOB&TGJ’IBHOG " IMapaJijiCJIbHOC
COCANHCHUA MMPOBOAHHUKOB

JlaGopatopHnas pabora "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU
MIOCJIEIOBATEIbHOM COSIMHEHNUH JIBYX
pe3uctopon"

JlaGopatopHnas pabora "IIpoBepka
npaBuiIa JUIs CHIIBI TOKA MPH
napajuieIbHOM COCTUHEHUN

0.5

12.02.2026

18.02.2026

19.02.2026

25.02.2026

26.02.2026

04.03.2026

05.03.2026

11.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a%¢14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaas58

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle



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

50

51

52

53

54

55

56

57

58

pe3uctopon"

Pemenue 3ana4d Ha npuMeEHEHUe
3akoHa OMa /17151 pa3IngHoOro
COEJIMHEHUS POBOJIHUKOB

PaboTa 1 MOIIHOCTb JIEKTPUUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

Jlaboparopnast padota "Onpezenenue
paboThl U MOILITHOCTHU AJIEKTPUYECKOTO
ToKa"

DneKTpUYecKUe ey U NoTpeduTenn
AIIEKTPUYECKOUN SHEPTUU B OBITY.
Kopotkoe 3ambikanue

ITocTossHHBIC MATHUTEI, HX
B3aUMO/IEVICTBUE

Ypoxk-uccienoanue "M3yuenue
IOJIEH ITOCTOSIHHBIX MAarHUTOB"

MarautHoe nojie. MarHuTHOE I10J1€
3eMIIH 1 ero 3HaueHHe I >KU3HA Ha
3emie

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "DIIEKTPUYECKHUE 3apsi/Ibl.
3apsKEHHbIE Tela U UX
B3auMoaercTBys. I10CTOSIHHBIN
AIEKTPUUECKUNA TOK"

Konrpomnbnas padora o Teme
"DneKkTpuuecKue 3apsbl.
3apsiKEHHbIE TeJla U UX
B3anMoiericTBus. I1ocTOIHHBIN

12.03.2026

18.03.2026

19.03.2026

25.03.2026

26.03.2026

08.04.2026

09.04.2026

15.04.2026

16.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

62

63

64

65

ANEKTPUIECKUH TOK" /
Bcepoccuiickas mpoBepouHasi pabota

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "[locTosTHHBII
ANIEKTpUYecKuil Tok" /
Bcepoccuiickas mpoBepouHas paboTa

OmneiT OpcTena. MarauTtHoe 1oiie
AJIEKTPUYECKOro ToKka MaruutHoe
I10JIC KaTYHUIKKU C TOKOM

[TpuMeHeHHe 3IeKTPOMarHuToB B
TexHuke. JlabopatopHas pabora
"N3y4yeHue nqeicTBUSI MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DJEeKTpOABUTaTENb IOCTOSHHOTO
ToKa. Mcnonb3oBanue
AIIEKTPO/IBUraTeNIe B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHHEe U U3ydEHHE
pabOoTHI DNIEKTpOABUTATENS "

OmnbrTel @apazesi. 3akoH
AIEKTPOMATHUTHON UHIYKIIHH.
IIpaBuno Jlenna

OnextporeHepaTtop. CriocoOb!
MOJTyYEHUs DIIEKTPUIECKOM SHEPTUH.
DJIEKTPOCTAHIIUU Ha
BO306HOBJ’I$[€MI)IX UCTOYHHKAX
SHEPIUU

[ToaroroBka K KOHTPOJILHOU paboTe

0.5

22.04.2026

23.04.2026

29.04.2026

30.04.2026

06.05.2026

07.05.2026

Bbu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

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



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

1o TeMe "DIIeKTpUYECKUe U
MarHUTHBIE IBIcHUS"

Konrpomnbnas padora no Teme

66 "OneKTpruuecKre U MarHUTHbIE 1
SIBJICHHS "
67 PesepaHblii ypok. Pabota ¢ Tekctamu 1
o teme "TerioBbie sABICHUS"
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu |
1o Teme "MarHuTHbI€ SIBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME

14.5

13.05.2026

14.05.2026

20.05.2026

21.05.2026

Bbub6moreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe



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

9 KITACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrtpoabnubie IIpakTuuyeckue
n/n Bcero HU3YyYEeHHS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
MexaHn4yeckoe JBUKEHHE. |
MarepuanbHas TOUKa 03.09.2025
Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnuorexka [JOK
MEXAHUYECKOTO IBUKECHUS 04.09.2025  https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsIMONIMHENHOE | bubmuoreka LIOK

JBMKEHHE 05.09.2025  https://m.edsoo.ru/ff0ad19a

HepaBHOoMepHOE NpsAMOIUHENHOE

_ 1
nerkeHne. CpeaHsisi ¥ MTHOBCHHAS 10.09.2025
CKOpPOCTh

[IpsiMonnHETHOE paBHOYCKOPEHHOE bubnuotexa [JOK
JIBUOKEHUE. Y CKOPEHUE 11.09.2025  https://m.edsoo.ru/ff0ad8d4

CKOpOCTh IPSIMOJIMHEWHOTO
PaBHOYCKOPEHHOTO JBUKCHUS. 1

12.09.2025
I'padpuk ckopoctn

Jlaboparopnas padota "Onpenencaue
YCKOpPEHUS Tea MpU bubmuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 17.09.2025  https://m.edsoo.ru/ff0adbl8

HAKJIOHHOM IUIOCKOCTH"

CBoOonnoe magenue tei. OnbITh
lanunes 18.09.2025

PaBHOMeEpHOE ABMXKEHUE TTIO bu6nuoreka IIOK

okpyxHoctu. [lepuon u yacrora 19.09.2025  https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

11

12

13

14

15

16

17

18

19

20

21

22

obpamenus. JInHeitHas u yrioBas
CKOPOCTH

LleHTpOCTpEMUTENBHOE YCKOPEHUE

IlepBbiit 3akoH HproTona. Bekrop
CUJIBI

Bropoii 3akon HerotoHa.
PaBHopelicTByOIIAs cuia

Tperuii 3akoH HproTOHA.
Cymneprio3unus cui

Pemienue 3aga4d Ha INPUMCHCHUC
3akoHOB HrroTOHA

Cuina ynpyroctu. 3akoH ['yka

Pemrenne 3amaud o reme «Cuiia
YOPYTOCTH

JlaGopatopHnas pabota «OnpeneneHue
YKECTKOCTH MPYKUHBD»

Cuna Tpenus

Pemenue 3anay no teme «Cuna
TPEHUS

JlaGopatopHnas pabota "OnpezneneHue
KO3(ppHIIMEHTA TPEHUS CKOJIBbKEHUS"
Pemnrenue 3amad mo teMe "3aKOHBI
Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuna TSHKECTH M 3aKOH BCCMHUPHOTO

24.09.2025

25.09.2025

26.09.2025

01.10.2025

02.10.2025

03.10.2025

08.10.2025

09.10.2025

10.10.2025

15.10.2025

16.10.2025

17.10.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aec612

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bubnuoreka [IOK
https://m.edsoo.ru/ff0ae982

bub6nmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca2

bubnmoreka [IOK
https://m.edsoo.ru/ff0ace28

bubmmoreka [IOK
https://m.edsoo.ru/ff0af738

bubnunoreka [JOK
https://m.edsoo.ru/ff0afa26

bubnmoreka [IOK
https://m.edsoo.ru/ff0af8be

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

bubmuorexa [JOK


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

23

24

25

26

27

28

29

30

TATOTCHUS. Y CKOPEHHE CBOOOHOTO

MmageHust

Ypok-koHdpepenuus "/[Bmkenue ten

BOKPYTI TPaBUTALlMOHHOIO IIEHTpa
(Conneunas cucrema). ['anaktuku”

Pemtenne 3amau mo treme "Cuia
TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

IlepBas kocMHUeCKast CKOPOCTb.
HesecomocTs 1 nneperpysku

PaBHOBecHEe MaTepUaIbHOM TOYKH.
AOconoTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA €
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmenT cuinsl. LlenTp TspkecTn

PaBHOBecHe MaTeprUabHOM TOYKH.
AOcomoTHO TBEPIOE TEIO.
PaBHOBecue TBEp0TO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuinbl. LlenTp TspkecTn

Pemrenne 3anad mo reMe "MoMeHT
cunel. Llentp TsxecTn"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "MexaHn4yecKoe ABUKEHIE.

Bzanmoneiicteue Ten"

KonTponbhas pabota mo Teme
"MexaHn4yecKoe IBUKEHUE.
BzanmoneiictBue Ten"

22.10.2025

23.10.2025

24.10.2025

05.11.2025

06.11.2025

07.11.2025

12.11.2025

13.11.2025

14.11.2025

https://m.edsoo.ru/ff0af044

bu6nunoreka [IOK
https://m.edsoo.ru/ff0af5{8

but6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

but6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bubmorexa [JOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ff0b06ec



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

31

32

33

34

35

36

37

38

39

40

41

42

43

Nmnynbce Tena. Ummynbse cuibl. 3aK0H
COXpaHEHUS UMITyJIbca. YTIPYToe U
HEyIpyroe B3auMOJECHCTBUE

Pemrenue 3aga4 no teme "3akoH
COXpaHEeHUs UMITyJibca"

VYpoxk-koH(pepeHuus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"

Mexanndeckas pa60Ta 1 MOIIHOCTb

Pabota cuiibl TSHKECTH, CHITBI
YIPYTOCTH M CHJIbI TPSHUS
Jlaboparopnas pabora «OnpeneneHue
paboThI CUIIBI TPEHHUS TIPU
PaBHOMEPHOM JIBHKCHUU TeJIa 10
TOPU30HTAILHON MTOBEPXHOCTI

CBs13b SHEpruu U paboThI.
[TorennmanbHas SHEPTUs

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKOH COXpaHEHUsI SHEPTUU B
MEXAaHUKE

JlaGopatopHnas pabora «3yuenue
3aKOHa COXPAHEHUS SHEPTUID»

KosnebarensHOE IBUKEHHUE U €T0
XapaKTePUCTHKHU

3aTyxaromue KojieOaHusl.
Briayxnennsie koieOanus. Pezonanc

MareMaTH4ecKuil U Npy>KUHHBINA

19.11.2025

20.11.2025

21.11.2025

26.11.2025

27.11.2025

28.11.2025

03.12.2025

04.12.2025

05.12.2025

10.12.2025

11.12.2025

12.12.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa

bubnuoreka [JOK
https://m.edsoo.ru/ff0b096¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bubnuoreka [JOK
https://m.edsoo.ru/ff0b0db8

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

but6mmoreka [JOK
https://m.edsoo.ru/ff0bl2fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2010



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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46

47

48

49

50

51

52

53

MasiTHUKH

VYpok-uccienopanue «3aBUCUMOCTb
nepuosa KojaeOaHui OT KECTKOCTH
NPY>XUHBI ¥ MACCHL IPy3a»

HpeBpameHI/Ie SHEPTHUHU 1pu
MEXaHMYECKHUX KOJICOaHMIX

JlaGopartopHnas pabota «Ornpeaenenne
YacTOTHI U TIEpUOJIa KOIeOaH
MPYKUHHOTO MasiTHUKa

Jlabopartopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KoJeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BOIHEL. CBOMCTBa
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIONEPEYHBIE BOJTHBI

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. PacnipocTpanenue u orpaxkenue
3ByKa

VYpoxk-uccnenosanue "Habmrogenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

17.12.2025

18.12.2025

19.12.2025

24.12.2025

25.12.2025

26.12.2025

14.01.2026

15.01.2026

16.01.2026

21.01.2026

22.01.2026

bu6nunoreka [IOK
https://m.edsoo.ru/ff0b197a

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

bubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmorexa [JOK
https://m.edsoo.ru/ff0b21fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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55

56

57

58

59

60

61

62

63

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUS.
Mexanuyeckue Kone6aHus ¥ BOJTHbBI"

KonTponbhas pabota no teme
"3aKkoHbI cCOXpaHeHHUsI. MexaHnuecKue
Kosie0aHusl ¥ BOJHBI"

DJIEKTPOMArHUTHOE TOJIE.
3JICKTpOMaI‘HI/ITHLIC BOJIHBI

CsolicTBa QJICKTPOMArHUTHBIX BOJIH

VYpok-konpepenius "Llxana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcrnonp30BaHKE 3JIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

VYpok-uccnenoanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TeedoHa"

Pemenue 3amayd Ha onpeneneHue
YaCTOTHI U OJIMHBI SHGKTpOMaI‘HI/ITHOf/'I
BOJIHBI

DJIeKTpOMarHuTHasi Ipupoja CBETa.
CxkopocTth cBeTa. BonHoBbIe cBOMCTBA
cBeTa

Uctounuku cBeta. [IpsiMonuHeitHoe
pacrnpocTpaHeHHe cBeTa. 3aTMEHUs
Counnua u Jlynst

3aKOH OTpa)XXE€HHUsI CBETA. 3epKaJia.
Pemenue 3aa4 Ha MprUMEeHEHUE

23.01.2026

28.01.2026

29.01.2026

30.01.2026

04.02.2026

05.02.2026

06.02.2026

11.02.2026

12.02.2026

13.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2abe

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

65

66

67

68

69

70

71

72

73

3aKOHa OTpaXCHUA CBETA

[Ipenomnenue cBera. 3aKoH
IIPEJIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTpakeHUE
cBera. Mcnonb30BaHue MOIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPETOMIICHHUS] CBETOBOT'O JTIy4a OT yTIJia
MaJIeHUs1 Ha TPaHuULIE "BO3IyX-

nn

CTCKIJIO

Ypok-koudpepenius "Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"

JInusel. OnTrnyeckas CUiaa JUH3bI

[TocTpoenue n3o0pakeHu# B TMH3AX

JlaGopatopHnas pabora "OnpezneneHue
(OKYCHOT'O PaCCTOSIHUS U ONITUYECKOM
CHJIBI cOOMparomei JIMH3b1"
Ypok-koubpepenius "OnTuiaeckue
JIUH30BBIC TTPHOOPHI"

I'a3 xak onrtryeckas cucrema.
3peHue

Ypok-koHpepentus "JlepexTo

18.02.2026

19.02.2026

20.02.2026

25.02.2026

26.02.2026

27.02.2026

04.03.2026

05.03.2026

06.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3aea

but6mmoreka [JOK
https://m.edsoo.ru/ff0b3cSc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2¢

bubmorexa [JOK
https://m.edsoo.ru/ff0b444a

but6mmoreka [JOK
https://m.edsoo.ru/ff0b4206

but6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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75

76

77

78

79

80

81

82

&3

3penusi. Kak coxpanuts 3peHue"”

PasnoxxeHue 6emoro cBeta B CIIEKT.
OmnbiTel HetoToHa. CiiokeHue
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus
cBETa

JlaGopatopHnas padora "OnbITh IO
pasyioKeHuIo 0eI0ro cBeTa B CIIEeKTP U
BOCIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJIOJICHUU Yepe3 [IBETOBBIC
¢unbTpHl"

VYpoxk-nipaktukym "BoiaHoBbIE
CBOMCTBA CBETA: AUCIEPCHS,
uHTepdepeHys u auppaxaus”
OmnbiThl Peszepdopra u rmianerapHas
MOJIENb aTOMa

[Toctynatel bopa. Moaens atoma
bopa

Hcnyckanue u MOIIONIEHUE CBETA
atomoM. KBaHThl. JInHeluaTeie
CHEKTPbI

Ypoxk-npaktukym "HaOmonenue
CIEKTPOB UCITyCKaHU"

PannoakTHBHOCTE U €€ BUIBI

Crpoenue atoMHoro spa. Hykinonnas
MO/JIeNIb

PannoakTuBHBIE IpEBpaIICHUSI.
M30TO11BI

11.03.2026

12.03.2026

13.03.2026

18.03.2026

19.03.2026

20.03.2026

25.03.2026

26.03.2026

27.03.2026

08.04.2026

09.04.2026

bubnuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c0e2a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

bubmorexa [JOK
https://m.edsoo.ru/ff0c144c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bubnunorexa [IOK
https://m.edsoo.ru/ff0c18ac

bubmuorexa [JOK
https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
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
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85

86

87

88

89
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93

Pemnrenue 3amad mo reme:
"PagmnoakTrBHBIE TpEBpaIlicHUs "

[Tepuon nmonypacmnana

VYpoxk-koHpepenuus "PagroakTuBHbIC
U3IIy4€HUs B IIPUPOJE, METULIMHE,
TEeXHUKE"

SnepHble peakiiu. 3aKOHbI
COXpaHEHHUs 3apsJ0BOI0 U MacCOBOIO
qucel

DHeprus CBsSI3u aTOMHBIX sifep. CBs3b
MacChl M SJHEPTUU

Pemenue 3anau o reme "SnepHeie
peakuun"

Peakuuu cunTe3a U neneHus saep.
Hcrtounuku sHeprun ConHIa U 3BE3]
Vpoxk-koHnpepennus "Anepuas
sHepreTuka. JleicTBus
PaJNOAKTUBHBIX U3TyUYEHUN Ha KUBbIE
OpraHu3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe
0 TeMe "DIJIEKTPOMarHuTHOE MOJIE.
DJeKTPOMarHUTHbIE BOJTHBI.
KBanrtoBsie siBneHus"

Konrponbnas padora o Teme
"DNeKTPOMarHUuTHOE TMOJIE.
DONEeKTPOMarHUTHHIE BOJHBL.
KBanrtoBbie siBneHus"

10.04.2026

15.04.2026

16.04.2026

17.04.2026

22.04.2026

23.04.2026

24.04.2026

29.04.2026

30.04.2026

06.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1b4a

but6mmoreka [{OK
https://m.edsoo.ru/ff0c2126

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c1c58

bubnuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubmmoreka [IOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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95
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97

98

99

100

101

102

[ToBTOpenme, 0600IICHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"B3zanmonaencrBue tea"

[ToBTOpenue, 06061eHue. Pemenne
pacyYeTHBIX M KAYECTBEHHBIX 33724 110
teme "TemnoBsie npouecch”

[ToBTOopenue, o6o0menue. Pemenune
pacYeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TemioBsIx aBurareneii"

[ToBTrOpenue, o6o01eHue. Pemenne
pacyeTHBIX M Ka4ECTBEHHBIX 33]1a4 110
teme "KIIJI snexTpoycTaHoBOK"

[ToBTOpEeHme, 0600IICHNE.
JlaGopaTopHbie paboTHI IO Kypcy
"CBeToBbI€ siBJICHUS"

[ToBTOpenue, o6ob6meHue. Padora ¢
TEKCTaMH I10 TeMeE "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

[ToBTOpenue, o6o0menue. Pabora ¢
Texctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTrOopenue, o6o0mmenue. Pabora ¢
TekcTaMu 1o Teme "CBeToBbIE
SBJICHUS"

[ToBTOpenwue, 0600meHNe. Pabora ¢
TekcTamu 1o Teme "KBaHToBas u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10

27

07.05.2026

08.05.2026

13.05.2026

14.05.2026

15.05.2026

20.05.2026

21.05.2026

22.05.2026

22.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2a22

but6mmoreka [{OK
https://m.edsoo.ru/ff0c2b30

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢c52

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c3044
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IMMPOBEPAEMBIE IPEIMETHBIE PE3YJIbBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMbBI OCHOBHOT'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

pasiindaTtb ABJICHUA IO ONHMCAHHUIO MX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bI/I3I/I‘leCKOC SBJICHUC

pacrio3HaBaTh IpOSBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’arolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a7auyy B y4eOHYI0, BBIICISAThH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKN) PUBNUECKUX SABJICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBJICHUS,
UCNONb3ysl (U3NYECKHE BEJIMYUHBI, IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOJB3yEMbIX BEIMYUH, WX
0003HAYeHMS U €IUHUIIBI (PU3NUECKUX BEIMUYUH, HAXOJUTH (POPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (PU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEJIMYMHAMHU,  CTPOUTh  TIpapUKd  H3Y4YEHHBIX  3aBHCHMOCTEH

(hU3HUECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHUS W TPOIIECCHI,
UCTIONB3YSl HM3yYEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
(GbopMyTHpPOBKY 3aKOHa M 3alHMChIBaTh €r0  MaTeMaTHYeCKOe

BbIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tel, B TOM
4yhclie M B KOHTEKCTE CHUTyallMd MPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 Jjormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WUIIU

3aKOHOMCPHOCTHU

peuiaTb paC‘-IéTHLIC 3aaa4u B 1 -2 I[eﬁCTBHH, HCTIOJIB3Ys 3aKOHBI U



1.8

1.9

1.10

1.12

1.13

1.14

(dhopMybl, cBsA3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSL 3aJaudl  3alUChIBaTh KpPATKOE YCIIOBHUE, TMOJCTABISTH
(u3nyeckre BEIUYUHBI B OPMYJIBI U POBOJUTH PAcUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMEBIE ISl PEUICHUS 3ajad, OILICHUBATh

PEATUCTUYHOCTh OTYYEHHOU (PU3HUECKON BEIIUYUHBI

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIA
(¢u3n4ecKUX METOJOB, B ONHCAHUU MCCIEJOBAHUS  BBIACIATDH
MpoBepsieMOe  MpeAnojoxkeHue  (Tumoresy),  pa3nuyaTb U
UHTEPIPETUPOBATh IIOJyYEHHBIH pe3yJbTaT, HAXOAWUTh OLIMOKH B

XOJ¢€ OoIlbITa, A€JIAaTh BBIBOJBI I10 €T'0 pE3yJjibTaTaM

MPOBOAUTH OMNbBITHl MO HAOMIOACHUIO (U3UUECKUX SBJICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpMyJIHMpoBaTh  MPOBEpsieMble
MPENANOJIOKEeHNs, CcOoOMpaTh  YCTaHOBKY U3  IPEMJIOKEHHOTO

O60pyI[OBaHI/I}I, 3allMCbhIBATh X0/ OIIbITa U (I)OpMyJII/IpOBaTL BBIBOJbI

BBINIOJHATH TIPSIMBIE M3MEPEHMSI C HCIIOJIIB30BAHUEM aHAJIOTOBBIX U
nupPOBBIX MPUOOPOB, 3aIKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3a/TaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU

OPOBOAUTH  HCCIEAOBAHHE  3aBUCUMOCTH  OJHOW  (pU3NYECKOM
BEJIMYMHBI OT JApPYroil C HCIOJNb30BAaHUEM MPSAMBIX H3MEpPEHU,
y4acTBOBaTh B IUJIAHHUPOBAaHUM Y4eOHOrO HCCIENOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMUSI, CIIEAYs NPEVI0)KEHHOMY IUIaHy,
(¢ukcupoBaTh pPeE3yJbTaThl MOTYYCHHOW 3aBUCUMOCTU (PUINUECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI] ¥ TPaQHKOB, JeTaTh BHIBOJIBI

I10 pe3yJibTaTaM HUCCICAOBAHHA

IPOBOANTE KOCBCHHBIC HW3MCPCHUA q)HBI/IquKI/IX BCJIIMYHH, CJICOysd
HpeHHOX(CHHOﬁ HUHCTPYKIUU: IIPU BBIITOJIHCHUU I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJINYHHBI

CO6J'IIO)18.TB npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

YKa3bIBaTb  MPUHIMUIIBL HGfICTBI/IfI HpI/I60pOB n  TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh TPUHIHIILI HeﬁCTBHH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C INOMOIIBIO HUX OIIMCAaHHA,
HCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (bHSH‘lCCKI/IX SIBIICHHUI n

H€O6XOIII/IMI>IG (1)I/I3I/I‘~ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

1.1
1.2

MPUBOAUTL TpPUMEPHl (HAXOIWUTh HH(POPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TpH  OOpalieHuH ¢
npubopaMM U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

CO6J'IIO,Z[€HI/IH HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B Opr}I(aIOHIGfI cpeac

OCYLIECTBJISATh OTOOP MCTOUYHUKOB MHGpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLUXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHMKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAy4YHOIOIYJIIDHYIO ~ JIUTepaTypy  (u3uueckoro  cojepikaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd MHTepHer, BIaAeTh
npuéMaMH KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

W3 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC KPATKHE MMChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB UHPOpMauu (PUINIECKOTO
COJIEp’KaHUs, B TOM YHCIE IMyOJUYHO JIeNaTh KPaTKUe COOOIICHHUS O
pe3ynbTarax MpPOEKTOB WM Yy4eOHBIX HCCIENOBaHUM, MpU 3TOM
rPpaMOTHO HCIIOJIb30BaTh M3YYEHHbI MOHATHUWHBIA amnmapar Kypca

(I)I/IBI/IKI/I, COIIPOBOXKIATb BLICTYIIJIICHUC HpeBeHTaHI/Ieﬁ

IIPpHU BBIITOJIHCHHUHN y‘le6HBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacipeacisiTb
0053aHHOCTHU B Tpyarne B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMU,
CJICAUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aICKBATHO OIICHHMBATDH
COOCTBEHHBII BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BBbICTPANBATH
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBI/Ie, YUYUThIBAsA MHCHUC

OKpYKarOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

HUCIIOJIB30BaTh IMOHATHUA

pasiindaTthb ABJICHUA IO ONHMCAHHUIO MX XapaKTCPHBIX CBOWCTB M Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBE OTIBITOB, JJEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

pacro3HaBaTh TPOSIBIICHHUE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4YUCiIe (U3NUECKUE SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJIEISAThH

CYILIECTBEHHBIC CBOICTBA (MPU3HAKU) (PUINUECKUX SIBICHUN

ONUCHIBATh H3yYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCIIONIb3Ysl (PU3MYECKHe BEJIUYUHBI, MpPU ONUCAHUU IPABHIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIME JaHHYIO (PU3MUYECKYI0O BEIUYHMHY C JPYyTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKH  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYNH

XapaKTCpU30BaATb CBOMCTBaA TECII, (1)I/I3I/ILIGCKI/I6 SABJICHUA W ITPOLECCHI,
HCIIOJIB3Ysd HM3YYCHHBIC 3aKOHBI, IIpU 3TOM [OaBaTb CJIIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3aIIMdcChiBaThb €0 MaTeéMaTU4YCCKOC

BBIpPAXKECHHE

OOBSICHAThH (PM3MUECKHE MPOLIECCHl W CBOWCTBA TN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 | — 2 HM3y4YeHHBIX CBOWMCTBA

(GU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

peuaTth pacuéTHble 3aAaud B 2 — 3 NEHCTBUSI, UCIIONB3YSl 3aKOHBI U
(hopmyItbl, CBA3BIBaIONME (PU3NUECKHE BETUIMHBI: HA OCHOBE aHaIU3a
YCIJIOBHSI 33/1a4y 3alIUCHIBATh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMaHHBIX JJI pelIeHus 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXomuMBbIe ISl €€ pelleHHs], MPOBOIUTh PacyEThl U CPABHHUBATH
MOJy4YeHHOEe 3HaueHHWe (U3UYECKON BEIMYMHBI C HW3BECTHBIMH

JaHHBbIMH

pacro3HaBaTb HpOGJ’ICMLI, KOTOPBIC MOXHO pCHINTH IHpPU IMOMOIIN
(1)I/ISI/I'-IGCKI/IX MCTOOOB, UCIIOJIE3YS OIMMCAHUEC UCCICAOBAHMs, BRIACIIATH
OpOBEPACMOC NPCAIOJIOKCHUC, OLCHUBATL IIPABUIIBHOCTL IIOPAAKA
IPOBCACHUA NCCIICAOBaHNsA, 1CJIaTh BIBOJAbI

IMPOBOJAUTL OIIBITBHI 110 HaGJIIOIIGHI/IIO (1)I/ISI/IIIGCKI/IX SIBIICHUN WIIN

¢buznueckux  CBOMCTB  Ten:  (QopMyIMpoOBaTh  MpPOBEpsieMbIe

IOPEIIONIOKEHNs, coOMpaTb  YCTAaHOBKY M3  IPEIJIOKEHHOTO



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

BBITIOJIHATE IMPAMBIC H3MCPCHUSA C HCIOJb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB H JaTYHUKOB (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, CPABHUBATL PC3YyJIbTAThI

M3MEpEHU ¢ y9€TOM 3aJaHHOH a0COIFOTHOM MOTPENTHOCTH

MPOBOJUTH  HCCIEAOBAaHUE  3aBUCHMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBI OT JPYrOM C HCHOJB30BAHUEM IPSAMBIX HU3MEPEHUM:
IJITAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY M BBHITIOJIHATH
W3MEpeHUus, CleAys MPeAIOKEHHOMY  IIaHy, (UKCHpPOBAThH
pe3yabTaThl MOJYYEHHON 3aBHUCHUMOCTH B BHUIEC TaOIUIl U TpadHKOB,

ACJIaTh BbIBOJBI 110 PE3YJIbTATaAM UCCIICAOBAHUA

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3UYECKUX  BEJIMYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelyst MPEeNJIOKEHHOW MHCTPYKUUHM, W  BBIYMCIATH 3HA4YCHHE

BCJIMYHHBI

coOmoaTh MpaBWia TEXHUKUM Oe3omacHOcTH TpH  pabore C

nabopaTOpHBIM 000PYI0BaHUEM

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa KX ONMCAHMS, HCIOIb3Ys
3HaHUA O CBOICTBax (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢du3nvecKre 3aKOHOMEPHOCTH

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
puOOpPHI IO CXeMaM U CXeMAaTUYHBIM PUCYHKaM, COCTaBJISATh CXEMBbI
JJIEKTPUYECKUX LENed C IOCIEAOBATEbHBIM M IapaJuleIbHbIM
COEJMHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003Ha4YEHUs
3JIEMEHTOB JJIEKTPUUECKUX LICTIEH

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpUMepax)
MPaKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B NTOBCEIHEBHOM
KHU3HM Ui oOecriedeHusi O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu ¥ TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHUS 310POBbs U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT 0 MIOBEACHUS B OKpYXKarollei cpene
OCYILECTBIIATh MOUCK MHPOPMALUHU (PU3NIECKOTO COEPKAHUSI B CETH
HHTepHeT, Ha OCHOBE HMMEIOIIUXCSA 3HAHUM U IYTEM CpPaBHEHMS
JIONOJTHUTEIbHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALMIO, KOTOpas

SIBJIIETCS TPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIB30BaTh IHpHU  BBIIIOJIHCHUHA y‘-IC6HI>IX 33I[21HPII>1 Hay4YHO-



1.19

1.20

9 KUIIACC

Kon
MpoBepPsAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIPaBOYHBIC
Marepuainsl, pecypcsl cetu MHTepHeT; BiageTts  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, IIpeoOpa3oBaHus MHGOPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbBIC MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000m1asi UHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3UYECKOTO
CONIep’KaHUsl, B TOM 4YHCIIe MYOJIMYHO MPEICTaBISATh PE3yJIbTaThl
MPOCKTHOH HWJIM  HCCJICIOBATEIIBCKOW JICSITEILHOCTH, TPH 3TOM
IrPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca

(hu3HKH, COPOBOXKIATh BRICTYIUIEHUE TIPEe3EHTaLUEN

IIpHU BBITIOJIHCHUHA y‘I€6HBIX IIPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IponeCCOB pacCpeaciIiaTh 00513aHHOCTH B Irpynme B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJJadyaMM, CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHaA
ﬂeﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aJICKBATHO OLICHUBATDH
COOCTBEHHBLIH BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BbICTPAHWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHC, IIPOABJIAA TOTOBHOCTb

paspemniaTh KOHMIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

pas3iiniyaTth ABJICHUA I10 OIMMHMCAHUIO HX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOC SBJICHUC

pacro3HaBaTh TPOSIBIIEHHE W3YyYEHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YuCiIe (U3NYECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOJUTH MPAKTHUECKYIO 3a7lauy B yueOHYI0, BBIICIATH
CYILLIECTBEHHbIE CBOICTBA (IPU3HAKN) PUBNUECKUX SABJICHUN

ONMCHIBATh H3Y4YCHHbIE CBOMCTBA Tel U (U3MUECKHe SBJICHHUS,
UCHONb3yd (u3NYecKHe BETUYMHBI, TPU ONUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJNB3YyEMbIX  BEJIWYHH,
0003HaYeHHS U eIUHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTH (OPMYIIbI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYHUHY C JPYTUMH



1.5

1.6

1.7

1.8

1.9

1.10

BEJIMYMHAMHU, CTPOUTH  TIpaUKHM  HM3YyUYEHHBIX  3aBUCHMOCTEH

(U3HUECKUX BEIUYUH

XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/ILI€CKI/IG SIBJICHUA U IPOLECCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBLI, IIpU 3TOM OaBaTb CJIIOBCCHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW  3allMChIBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalHd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IAaroB C IOMOIIBIO 2 — 3 U3YyYEHHBIX CBOMCTBA

(u3nyecKUX SIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pematy pacu€THble 3a7aud (ONMpArOUIMecs] Ha CUCTeMy u3 2 — 3
YPaBHEHUI), UCIONB3ys] 3aKOHBI U  (HOPMYIbI, CBSI3BIBAIOIIUEC
¢usnueckue BeJMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3alUChIBATh KPAaTKOE YCJIOBHE, BBUBIATH HEIOCTAMONINE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIS PELICHUs], MPOBOIUTH pacy€Thl M OICHUBATh PEATMCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NYECKON BEIIMIMHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIMTh IMPH HOMOIIN
(bu3MUECKUX METOJIOB, UCIIOJb3Ysl OINUCAHUE HCCIIEAOBAHUS, BBIAEIAThH
NpOBEpSEMOE TPEIINOIOKEHNE, OLIEHUBATh IPABUIBHOCTh IOpSAKa
NPOBEACHUS] HCCIEOBaHMA, JieNlaTh BbIBOJBL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOJIIOICHHI 1 OIBITOB

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
(bu3MYECKUX CBOWCTB TEJ: CaMOCTOSATEIbHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO HaOopa 0OOPYIOBAaHMS, OMUCHIBATH XOJ OMBITA M €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MPOBOAUTh TMPU HEOOXOIUMOCTH CEpPHUI0 TMPSMBIX H3MEpEHUl,
ompeseNisis CpelAHee 3HaueHHUE H3MepseMoil BenuuuHbl ((pokycHOe
paccrosiHue coOmparomei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEpPUTEIHHOTO MpHdopa)

MPOBOANTh HCCIICIOBAaHHE 3aBHUCUMOCTEH (M3MUYECKUX BEITHYHUH C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: TUIAHHPOBATH HMCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATH pPE3yNbTAThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘~IGCKI/IX BCJINYHNH B BHIAC Ta6JII/IIII/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, JeNaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEJOBAHUS

MPOBOJUTh  KOCBEHHBIE  M3MEpPEeHHs  (U3NYECKUX  BEJHYUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh HW3MEPEHHUs, CIEeAys MPEIJIOKEHHON WHCTPYKIHH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH npu paboTe ¢

1a0opaTOpHBIM 000pY/I0BaHUEM

pa3nuyaTh OCHOBHBIE NPU3HAKU HM3YUYEHHBIX (U3MUECKUX MOJIENEH:
MaTepHualibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIA UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O Apa

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YyYEHHBIX OPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SABJICHHA W HEOOXOJUMBIE

(1)I/ISI/I‘IGCKI/IC 3dKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIHIEHUU Y4eOHO-IIPAKTUYECKHX
3aa4, ONTHYECKHE CXEMBI JJIsl MOCTPOSHHS N300pakeHUH B IJIOCKOM

3epKajie U COOMparoniei JTnH3e

MPUBOJUTL TpUMepbl (HaXoAWTh UHGPOPMALUIO O TPUMEPAX)
MPaKTUIECKOTO MCIONh30BaHMs (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecnedeHus Oe30MacHOCTH TpH  OOpamieHun ¢
npuboOpaMu ¥ TEXHUIECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

cOOI0ACHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

OCYIIECTBIISATh MOUCK HHPOPMAIUHN (HU3HUECKOTO COACPKAHUS B CETU
WntepHer, camocTosATeNbHO (OpMYyITUpysl TOMCKOBBIM  3ampoc,
HaXxOJUTh IyTH  OINpEAENeHUs  JOCTOBEPHOCTH  IOJYYEHHOM
nHpOpMallMd HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHHUKOB

UCTIONB30BaTh TP  BBIIOJIHCHWM YYEOHBIX 3aJlaHUil  HAydHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro CcoAepKaHMs, CIPaBOYHBIE
Marepuaibl, pecypcbl cetd MHTepHer, BiajeTh NpuUEéMaMu

KOHCTIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJHOU



1.20

1.21

3HAKOBOW CHUCTEMBI B IPYTYIO

co31aBaThb CO6CTBGHHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HI€HI/I$I Ha
OocHOBe WHGPOpPMAIUU M3 HECKOIbKUX HCTOYHHKOB (PHU3UYECKOTrO
CoJIep’KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTH, NOPU  3TOM  I'PaMOTHO
HCMOJIb30BATh U3YUYEHHbI MOHATUWHBIA anmapaT U3y4aeMoro pasziena
(U3MKN W CONMPOBOXKIATh BBICTYIJICHHE Mpe3eHTAalUed ¢ yd4EToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

IIpHU BBITIOJIHCHUHA y‘I€6HBIX IIPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IponeCCOB pacCpeaAcCiIATh 00513aHHOCTH B Irpynme B COOTBECTCTBUU C
IIOCTAaBJICHHBIMHU  3aJJadyaMM, CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHa
ﬂeﬁCTBHﬁ n KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATDH
COOCTBEHHBIH BKJIad B JCATCIBHOCTL TI'PYINIIbI, BBbICTPAHWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHC, IIPOABJIAA TOTOBHOCTb

paspemiaTh KOHMIUKTHI



MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOILEI'O MHUPA

@dusuka — Hayka O IMpHUpojae. SBICHHUS NPUPOJIBL.
dusznueckre  SABICHUSA: MEXAHUYECKUE, TEIUIOBbIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeduuyuHbl. 3Mepenue  pusmueckux
BemuunH.  Pusmueckue  npubopsl.  IlorpemHocTh

n3MepeHnil. MexxayHapoiHasi CUCTEMA €TMHUIL

EcTtecTBeHHOHAyuyHBI METO]| MO3HAaHUA: HaAOIIOJEHHE,
IIOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIIBHIKEHHUE THIIOTE3,
AKCIIEPUMEHT IO IMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[TpakTuueckue paboOTHI:

#HiHPar###l13Mepenne pacCTOSHUM.
###Par###l3mepenne 00bEMA JKMIKOCTH M TBEPAOTO
Tena.

#H#Par##HOnpenesieHre pa3MepoB MaJbIX TEJ.
#H#HPar###l3MepeHne  TeMmrnepaTypsl IpU  IIOMOIIM

KUAKOCTHOI'O TCPMOMETpPA U AaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

7 KIIACC
Kox Kon
pa3iena JIEMEHTA
1.1
1.2
1.3
1
1.4
1.5
2.1
2
2.2
2.3

H#HPar###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbBITBI,  JIOKa3bIBAIOLINE  JUCKPETHOE
CTpOEHHE BEIECTBA

#H##Par#Ht][Bmokeane  dacturr,  BemectBa.  CBSA3b
CKOPOCTH  JIBWKEHHS  YacTUI[ C  TeMIepaTypoil.
BbpoyHnoBckoe nBuxkenue, mupdysus

B3anmMoneiicTBre 4acTHUI] BENECTBA: MPUTSHKEHUE

OTTAJIKMBAaHHC



24

2.5

2.6

HH##Par##H ArperaTHble COCTOSIHHSI BEILECTBA: CTPOEHUE
ra3oB, JKUJKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.
B3anmocBsI3p Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHBIX COCTOSTHUMN BOBI

[IpakTuueckue padbOThI:

##HPar###Onenka quameTpa aToMa METOJIOM PSIOB (C
MCIIONIb30BaHueM (poTtorpaduii).

#HHHPart##OnpITBl MO0 HAOMIOJEHUIO  TEIJIOBOTO
pacIIpeHwst ra3oB.

HH#HPar#H#ONBITEL 10 OOHApPY)KEHHIO JCUCTBUS  CHJI

MOJIEKYJIAPHOTO IPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

32

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBH)KECHHE

HHH#HPar##H#CKOpPOCTb. Cpennsis CKOpPOCTb npu
HEPaBHOMEPHOM [IBWKCHHH. Pacyér nmyTu M BpeMEHH
JIBUYKECHHUS

SBnenne wHepuuu. 3aKOH WHEpUMH. B3ammoneiicTBue
TeN KaK MpUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS Tel.
Macca kak Mepa HHEPTHOCTH TeJia

#A##Par### ImotHocTh BemecTBa. CBA3L IUIOTHOCTH C
KOJIMUYECTBOM MOJIEKYJ B eIMHUIIE 00BEMA BElIecTBa
Cuia KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TeEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MOMOIIIBIO TUHAMOMETPA

#H#HPar###SIBnenue tarorenus u cuia Tsokectu. Cuiia
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocth
Cuna tpenus. TpeHHE CKOIBKEHHS M TPEHHE IOKOSI.
Tpenue B npupoae U TEXHUKE

H#HPar###CroxkeHue CuJl, HaMpaBiICHHBIX 10 OJHOU
npsiMoil. PaBHOAEMCTBY OIS CHIT

[IpakTueckue paboTHI:



3.11

3.12

OmpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBHKCHUS
(mapuika B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBromMoOmiis W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHS Opycka WIM IIapukKa To
HaKJIOHHOM  T1IockocTH. OmpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHus (nedopManuu) mpyXKuHbBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHUPYIOIIHE
3aBHCHMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela H

XapaKkTepa CONMPUKACAOIINXCS HOBCpXHOCTeﬁ

@usuyeckue SBICHUS B IIPUPOJE: NPUMEPHI ABUKEHUSA C
pa3MYHBIMHA CKOPOCTSIMHU B KMBOW M HEXXMBOW IIPHUPOJIE,

JIEMCTBHUE CUJIbI TpCHUS B IIPUPOAC U TCXHUKC

Texunueckue YCTpOﬁCTBaZ JAUHAMOMCTP, TOAIIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

HaBnenne TBEpmoro tena. CrnocoObl yMEHbBIIEHUS U

YBCIIMUCHUA OaBJICHUSA

JlaBnenue raza. 3aBUCMMOCTD JIaBIICHUS ra3za oT 00bEMa,

TEeMIIEPATypPhI

[lepenaua naBneHusi TBEPABIMU TEIAMU, KUIKOCTAMHU U

razamu. 3akoH Ilackams. IITHeBMaTHYeCKHE MAIITUHEI

3aBUCUMOCTh  JABJICHHUS JKUJKOCTH OT TIIyOWHBIL.
IMuapocraTnaeckuit mapamoke. CooOIaronuecs CoCyIbl.

FI/IIlpaBJ'II/I‘{eCKI/IC MEXaHU3MBbI

Atmocdepa 3emnu u armocepHoe nasnenue. [IpuauHbI
CYILIECTBOBaHUS BO3AYLIHOW oOonouku 3emuid. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI HAZl YPOBHEM MOpPA

N3mepenune armocdepHoro masieHus. [lpubopsr s
U3MEPEHUs: aTMOC(EPHOTO JIaBICHHUS

JleficTBuEe KHMIKOCTH M Tra3a Ha MOTPYXEHHOE B HHUX
Teno. BreiTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena

IInaBanue ten. BoznyxomnnaBanue



4.9

4.10

4.11

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tejaa B BOJAE OT
00béMa TOrpYKEHHOH B IKUIAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIONMICH CUIIbI, IEUCTBYIONICH Ha
TE€N0,  NOrpyk€HHoe B  kuukocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, JEHCTBYIOLIECH
Ha TeIO0 B JKUJIKOCTH, OT Macchl Tena. OIbIThL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLEH
CWJIbI, TEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHOU B MKUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanue  apeomerpa Wi
KOHCTPYMpPOBAHUE  JIOAKA U ONpeAciieHue €€

rPy30MOABEMHOCTH

dOu3nueckue SIBJICHUSA B npupoae: BINSAHHC
aTMOC(I)CpHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IIaBaHUC

pBIO

TexHUUECKHE YCTPOWCTBA: COOOMIAIOMIMECS COCY/IBI,
YCTPOMCTBO BOJAONPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT' U

5.1
5.2

53

54

5.5

5.6

5.7

5.8

59

Mexanudeckas paborta
MexaHndecKkast MOIITHOCTD

[IpocTeie  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAS

IIJIOCKOCTB. HpaBI/IHO PaBHOBECHUS pblUara
HpI/IMeHCHI/Ie ImpaBujia PaBHOBCCHA pblUara K 6J10Ky

«3omoroe  mpaBwio»  MexaHuku.  Kosdduument
MI0JIE3HOTO necTBUS MEXaHHU3MOB. IIpocteie

MEXaHU3MBI B OBITY U TEXHHUKE
[ToTeHmanpHast YHEPTUU Tea, MOTHATOTO Ha 3eMIIEN
Kunerudeckast sneprus

Ilonmas MexaHHWYeCKas OHEPTIU. 3aKOH H3MEHCHUS H

COXpPaHCHUA MEXaHU4YEeCKOMH SHEPTUU

[TpakTnyeckue paboOTHI:



#H#Par###Onpenenenre padbOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHMM Tella [0 TOPU30HTAIBHOMN
noBepxHoctu. MccienoBanue yCIOBUM paBHOBECHSA
peiuara. Msmepenune KIIJ[ HakiIOHHOM MJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpAaHCHHA MEXaHUYEeCKOH OHCPIun

duznueckue SIBICHUS B npupoac: pbHaru B TECIJIC

5.10
YyenoBeKa
TexHuyeckue yCTpPOMCTBA: pblyar, IOABWXKHBIA U
5.11 HETOABUKHBIN OJIOKH, HAKJIOHHASI TIJIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUJIACC
Kona Kona
IIpoBepsiemble 3JIEMEHTHI COIEPsKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUW A
OCHOBHBIE  TOJIO)KEHHSI ~ MOJIEKYJISIPHO-KUHETUYECKOMN
61 TEOpUU CTPOCHHS BellecTBa. Macca ©  pa3Mepbl
' Mosiekya.  OmbITBI, TOATBEPXKIAIOIMINE  OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUUECKON TEOPUU
Mopgenu  TBEpAOro, SKHAKOTO W  Ta3000pa3HOTO
6.2 coctosiHuil BemectBa. Kpucraminueckue u amopdHbie
Telna
OObsicHeHHEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TMOJIOKEHUU MOJNEKYIIPHOKMHETHYECKOM
TEOpUHU
6.4 CmaunBaHuE U KallWJUSIPHBIE SIBJICHUS
6.5 TennoBoe pacHIMpeHNe U CKATHE
6.6 Temnepatypa. CBs3p Temmeparypsl €O CKOPOCTBIO
' TETJIOBOT'O JBMXKEHUS YACTHIL
6.7 Bnytpennss sHeprus. CriocoObl U3BMEHEHUSI BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIICHNE pabOThI
6.8 Bunel Temonepeaauu: TEMIONPOBOAHOCTh, KOHBEKIIMS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

W3ITy4YeHue

KoanuectBO  TEMIOTHL. VYnenpHas  TEIIOEMKOCTH

BCIICCTBA

TenmooOMeH U TeEIIOBOE paBHOBecHE. YpaBHEHHE

TEIUIOBOTO OaylaHca

IInaBnenue u OTBCPACBAHUC KPHUCTANIMYCCKUX BCUICCTB.

VY nenpHas TeIuioTa IUIaBICHUS

[TapooOpazoBanne W  KoHjaeHcauus.  VcmapeHue.
Kunenne. VYnenpHas — Temiora  mapooOpa3OBaHMS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EPHOTo

JIaBJICHUS
BuiaxxHocTh BO31yXa
OHeprus TOIIMBA. Y IebHasl TENJI0Ta CTOPAHUS

[Ipunnuner  paboter  TemmoBbix — aBurateneit  KITJ]
TEIJIOBOro ABUraTess. TemoBble ABUTaTeNId M 3alluTa
OKpYKaIOILEH Cpeabl

3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUH B TEIIOBBIX

nporeccax

[IpakTudeckue paboOThI:

HH#HPar###ONBITEl O OOHAPY)KEHUIO JEHCTBUSA  CUI
MOJIEKYJISIPHOTO TPUTSKEHHUS.

H#HPar###0npITel MO0 BBIPAIIMBAHHUIO  KPHUCTAJIOB
MOBAPEHHOM COJM WM caxapa.

#HH#HPar###OneITel 1o HAOJNIONEHUIO  TEIUIOBOTO
pacIIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.
###Par###OnpeneneHue NaBlieHUsT BO3Ayxa B OauioHE
HITPUIIA.

HAH#Parf#H##OMBITH, J€MOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJIEHUsT BO3JlyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIaXKICHUSI.

#H##Par### I[poBepka TUNOTE3bl JIMHEWHOW 3aBUCUMOCTH

JJIMHBI CTOIOMKA KUIKOCTH B TCpMOMCTpH‘-ICCKOfI



6.18

6.19

TpyOKe OT TeMIlepaTyphl.

#iHtPar#Ht#HaOmonenue W3MEHEHUs BHYTPEHHEM
SHEpPrUM Tela B pe3ysbTaTe TeIlonepeaadyd U padoThl
BHEIITHUX CHJI.

###Par###IccnenoBannue SBICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUU XOJIOTHOU U TOpsiueid BOJBI.
###Par###Onpenenenue KOJIM4€eCTBa TEIJIOTHI,
MOJlyYEHHOTO BOJOH MpPH TEIIOOOMEHE C HarpeThbiM
METaJNINYECKUM LIUJIUHAPOM.

#H##Par##H#Onpenenenue yIeIbHON TEIIOEMKOCTU
BELIECTBA.

#i#Par#H##lccnenoBanue npolecca HCIapeHusl.
###Par###OnpeneneHue OTHOCHTEIIBHOW — BJIAXKHOCTHU
BO3/yXa.

H##H#Parf##0npeneneHue yieabHONW TEMJIOThI IUIABJICHUS

JbpJa.

@usnyeckue SIBICHHUA B IPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHBIE SIBJIEHUS B IPUPOJE,
KpUCTaJJIbl B IIpUpoae, uzinydeHue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOpPCKHE OpH3bI; 00pa30oBaHKUE POCHI, TYMaHa,

HHCA, CHCTAa.

TexHu4eckue  yCTpOMCTBA:  KalWUISPBI, MPHUMEPHI
UCIIOJIb30BAaHUS KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, TICHXPOMETp, IMapoBas TypOuWHa,

ABUTATCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

3HCKTpI/I3aL[I/I}I TCII. I[Ba poaa 3JICKTPUICCKUX 3apa10B

B3aumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH  Kysona
(3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TNl OT

BCJIMYHHBI 3apsAIOB U PACCTOSIHUS MCKIY TCJ'IaMI/I)

:‘)HGKTpI/I‘leCKOG II0JIC. HaHpH)KéHHOCTL QJICKTPHUICCKOI'O

T10JI4. HpI/IHLII/IH Cynepno3nun 3SJICKTPUICCKUX noJei



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuyeckux 3apsAfoB. OJIEeMEHTapHBIN
anekTpuyeckuit 3apan. Ctpoenue atoma. [lpoBonHuku u
JTUDIIEKTPUKA

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
ONeKTpUYecKuid  TOK.  YCJIOBHA  CYIECTBOBaHMS

QJICKTPHUYCCKOI'0 TOKA. M cTOYHNKH TOCTOSSHHOT'O TOKa

HeticTBus AIEKTPUIECKOTO TOKa (TemoBoe,
XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIOIKOCTAX U I'a3dax

Onexrpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
HaIpsHDKEHUE

CornpotuBieHue MIPOBOJIHUKA. VY nenbHoe
CONPOTHUBIICHUE BEIIECTBA

3akon Oma aJid yyacTKa Henu

[locnenoBarenbHOE W HapaJUIeIbHOE  COEOUHEHUE
MIPOBOJIHUKOB

PaGorta ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns — Jlenua

DnexTpuueckue Henu U MOTPEOUTENH 3IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe 3ambikaHue

[ToctossHHBIE MarHuTHl. B3auMoaelcTBUE IMOCTOSHHBIX
MarHuTOB

MarnutHoe mosie. MarHutHOoe TIONe 3€MIId U €ro
3HaYeHHE I )KU3HU Ha 3eMile

OmneiT Opcrena. MaroHutTHoe 1oJie 3JIEKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie OJICKTPOMAariuToOB B TCXHHUKE

JleiicTBE MarHUTHOTO MOJS Ha IPOBOJAHHUK C TOKOM.
DNeKTpoABUTaTedb MOCTOSIHHOIO TOKa. Mcrnonbs3oBaHue
3JIEKTPOJIBUraTeaei B TEXHUYECKHX YCTpPOMCTBaX M Ha

TpaHCIoOpTe

Onberiter @apanes.  SIBneHue  3IIEKTPOMAarHUTHOMN



7.19

7.20

unaykuuu. [Ipasuno Jlenma

DIEeKTpOreHeparTop. CriocoOsr MOy YEHUSs
BJIEKTPUYECKON SHEPIUMu. DONEeKTpOCTAaHIIMK ~ Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

[IpakTuueckue padboOThI:

OnbIThl IO HAOMIONEHUIO JIEKTPU3ALMU TNl UHIYKIMEH
U IIPU CONIPUKOCHOBEHMH.

HccnenoBanue [JEHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKH.

C6opka u mnpoBepka pabOThI D3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue u peryinupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepes
PE3UCTOpP, OT CONMPOTHUBIICHUSI PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBHCUMOCTh
JNEKTPUYECKOTO COMNPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIEPEYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka nmpaBuia CIOKEHUS HANpPsHKEHUH 1Ipu
IIOCJIEIOBATEIIbHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Al CHJIbI TOKa MPHU MapajieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
JJIEKTPUYECKOTO TOKA, MAYLIErO Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKA, UAYIIETO 4YEPE3 JaMIIOUYKy, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aMMOJEHCTBUSI TOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHuTHOTO MOJIsl MIOCTOSIHHBIX MarHUTOB MPU
ux oOwvenuHeHMM U pasgeneHuu. HccnenoBanue
JENCTBUS DJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI



7.21

7.22

BSaHMOHeﬁCTBHH KaTyllKyl ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HaIpaBJICHUA TOKa B KaTYUIKEC. I/I3yquI/Ie

I[CﬁCTBHH MAriuMTHOIrO IoOJisI Ha IMPOBOJHUK C TOKOM.

Konctpyupoanue " U3y4YeHue paboTsl
3JIEKTPOJIBUTATEIIS. N3mepenne KIT
3JEKTPOJIBUTATEIbHOM  YCTAaHOBKH. OneiTel 1O

HCCIICAOBAHUIO ABJICHUA 3JIeKTpOMaFHI/ITHOI>'I WHAYKIUHU:
HCCIIEAOBAaHNE M3MCHCHHM 3HAYCHHUSI U HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

dusznueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
ABJICHHSI B  aTrMocdepe, DIIEKTPHUUECTBO  JKMBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMJIH, JIpeid MOIIOCOB,
POJIb MAarHUTHOTO MOJISl AJI KU3HU Ha 3emiie, MOJISIpHOE

CHUAHUC

TexHuueckue yCTpOICTBa: 3JEKTPOCKOIN, amIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKOM DHEPIuH,
JJIEKTPOOCBETUTENIFHBIE ~ TPUOOPHI,  HAarpeBaTelIbHbIC
AJIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUIECKUE
NPEIOXPAHUTEN, DJIEKTPOMArHUT, 3JEKTPOIBUTATEIh

NOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOT'O TOKA

HpOBepHCMHe QJICMCHTBI COACPIKAHNA

MEXAHUWYECKUE ABJIEHUA

9 KJIACC
Kon
Koz »nemenra
paznena
8.1
8.2
8
8.3
8.4

Mexanndeckoe JBHMOXXCHUC. MaTepI/IaJ'IBHaH TOYKa.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHMUSI
PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE

H###Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.
CpenHsiss W MTHOBEHHas CKOpPOCTh Tella  IPH

HCPaBHOMCPHOM ABHKXCHUHN



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHETHOE

NBIDKEHHE
#H#HPar###CBoOoanoe magenue. OneITel [ annies

H###Par###PaBHOMEpHOE JBMKEHUE IO OKPYKHOCTH.
[lepuon m wactora obOpamienus. JluHeliHas U yriioBas

ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHUE
Ilepsbiii 3akoH HproTona

Bropoii 3akon Herotona

Tpetuii 3akon HerotoHa

HHHParfH#H#1 [puHIMI cyneprno3niuuu Ui
Cuna ynpyroctu. 3akoH ['yka

##HPar#H##Cuna  TpeHHs: CWiIa TPEHUS CKOJIbKEHUS,

CHJIa TPCHUS IMOKOsA, APYTHUC BUABI TPCHUSA

#H#Par##H#Cuna  TSDKECTH M 3aKOH  BCEMHPHOTO

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS

JBwxenune  1uianer  Bokpyr  Comnpma.  Ilepas

KOCMHYECKasd CKOPOCTh. Hesecomocts u MEPETPY3KH

PaBHOBecue MaTepuanbHOU TOYKU. AOGCOIFOTHO TBEPI0E

TCII0

#i##Parf##PaBHOBecHE TBEPIOro Tena C 3aKpEIIEHHON

OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TsxecTn
Nmnynse Tena. M3menenne ummynbsca. UMmysibc CUITbI
3aKOH COXpaHEHMsI UMITYJIbCa

###Par###PeakTuBHOE IBUKEHUE

Mexanudeckas paboTa U MOIIHOCTb

PaGora cun Tskectd, ymnpyroctd, TpeHus. CBs3b

SHEPruM U paboThl

HOTeHHI/IaHBHaﬂ OHEPTUiA TCIIa, IIOoAHATOTO Hazg

MOBCPXHOCTHIO 3emnu
IloTenunanbHast SHEPIrua coxkaTon MPY>KUHBI

#H##Par###Kunernueckas  sHeprua.  Teopema o

KMHETUYECKON SHEPIUHU

HH#HPar#H##3aKkoH cCOXpaHEHUS] MEXaHUYECKOW SHEPTUU



8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIK JBIKEHUS NIapuKa [0 HAKIOHHOW IIOCKOCTH.
OnpeneneHne yCcKOpeHHUsl Tejla MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTHM OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HauaabHOW CKOPOCTH.
IIpoBepka THUIIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JIBUKEHUM 03 HadallbHOM CKOpPOCTH MYTH OTHOCSATCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS
OT Ccubl HOpPMaJIbHOTO JaBieHusd. OmnpezneneHue
KodpduureHTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU TMpYyKuHBL. OmnpexneneHue padOTbHl CUIIBI
TPeHUST NpPU PABHOMEPHOM [IBIDKEHHUHM Tela IO
TOPU30HTANILHOM MoBepXHOCTH. Ompezenenue padOThI
CHJIBl  YOPYrocTH  MNpu  HoabéMe  rpy3a ¢
WCTIOJIB30BAHUEM  HETIOABIDKHOTO W TIOABIIKHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPHUPOJIE: MPUIUBBI U OTIIUBBI,
JIBKeHUEe TUiaHeT COJIHEYHOW CHCTEMBI, PEAKTHBHOE
JIBMKEHUE KUBBIX OPTraHU3MOB

Texunueckue YCTpOﬁCTBaZ CIInaoMeETp, JaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

KonebarenbHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKU
KoJIeOaHMI: Iepuo/], YacTOTa, aMILIUTYAa
Maremartnueckuit u MPYKUHHBIN MAasITHUKHU.
IIpeBpartieHre sHEPrUX IpU KoJIeOaTEIbHOM JIBHKEHUH
3aryxatomue KosebaHus. BbIHYXIeHHble KojeOaHUs.
Pe3onanc

Mexannueckre BosIHbI. CBOMCTBAa MEXaHUYECKHX BOJIH.

HpOI[OJ'IBHLIe H TIOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI H

CKOpOCTb €€ pacnpocTpaHeHUsl. MexXaHn4eCKHUE BOJIHBI B
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9.5
9.6

9.7

9.8

9.9

TBEPAOM Telle, CeCMUUECKHUE BOTHbI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
Nudpa3Byk u yapTpa3ByK

[IpakTuueckue padbOTHI:

Onpenenenre 4YacTOThl M TIepuoAa  KoseOaHUit
MaTEeMaTHIEeCKOT0 MasTHUKA.

Onpenenenre 4YacTOThl M TepuoAa  KoseOaHUit
MPYXUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepuoAa  KoJjeOaHui
MOJBEIICHHOT0O K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH TepuoAa  KojeOaHui
MPYXXUHHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoaa Kosie0aHuit rpysa,
MOJIBEIICHHOTO K HHUTH, OT MAacCChl Tpy3a U KECTKOCTH
npyxuHbl. M3Mepenue yckopeHus: cCBOOOIHOTO NaieHus
duzuyeckue SBICHUS B MPUPOJIE: BOCHPUITHE 3BYKOB

KUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKHE BOJIHBI,

OyHaMH, X0

Texunueckue YCTpOﬁCTBaZ 3X0JI0T, HMCIIOJb30BaHHC

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

3JICKTpOMaPHI/ITHOC IIOJIC. QHCKTpOMaFHI/ITHHC BOJIHBI.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

[IIxana >1eKTpOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npuponaa cBera. CKOpOCTh CBeETa.
BomHOBEIE cBOiCTBA CBETa

[IpakTrueckue pabOTHI:

N3ydyeHue CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa

®dusnueckne SBICHHUS B TMPUPOJAE: OHOJIOTHUECKOE
JICHCTBHUE BUIYMOTO, yIbTPapuOIETOBOTO u
PEHTI€HOBCKOTO M3ITyYCHUI

Texauueckue YCTpOWCTBA: HCIIOJIb30BAaHUE

QJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOH CBSI3HU
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CBETOBBIE ABJIEHUA

11.1
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JlyueBas monens cBera. McTOUHMKY cBETa
[IpssMOnMHENHOE pacPpOCTPAHEHHUE CBETA

OTtpaxenune cBera. [Imockoe 3epkaiio. 3aK0OH OTpaXKEHUS

CBCTa

HpeHOMHeHI/Ie cBeTta. 3aKoH IMpECJIOMJICHUA  CBECTA.

[losiHOE BHYTpEHHEE OTpaKEHHUE CBETA
JIunza. Xopn jtyyen B JIMH3E

OnTuyeckas cucreMa (bOToanr[apaTa, MHKPOCKOIIa U

TCIJIECKOIIa

I'maz kak onruyeckas cucrema. biauzopykocts u

AAJIbHO30PKOCThb

Paznoskenue Oenoro ceera B CIICKTD. OmnswiTel HeroTOHA.

CrnoxeHue CeKTpaIbHBIX I[BETOB. Jlucepcust cBeTa

[IpakTudeckue pabOTHI:

#HHHPar###ccnenoBanue 3aBUCUMOCTH yria
OTPaXXEHHUS CBETOBOIO JIyda OT yrJja MaJeHHUs.
###Par###lI3yueHne  XapakTEPUCTHUK  H300pakeHUS
npeaMeTa B IUIOCKOM 3€pKaje.

#HHHPar###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUsT CBETOBOTO Jyda OT yIJla MaJieHus Ha
TpaHUIE «BO3JIyX — CTEKIIOM.

###Par### lonyuenne u300pak€eHUH C  TOMOIIBIO
coOuparolei JUH3bIL.

#i#HPar#H##Onpeneneane (OKYCHOTO pAacCTOSHUS U
ONITUYECKOU CUJIbI COOMPAIOIIEH JTHH3BI.
HHHPar###ONbITEL 110 pa3joKEeHUI0 Oelloro CBeTa B
CHEKTp.

H##H#ParfH##ONBITHl IO BOCIPUATUIO I[BETa INPEAMETOB

MIpH UX HAOJIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI

®dusnueckue sBICHUS B mpupoje: 3arMeHus CoyHIa U
JIyHBI, T[BE€TA TEJN, ONTUYECKUE SIBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamyra, MUpax)

Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
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¢doToanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBBGIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

Ombiter Pezepdopna m mimaHerapHass MOJENb aToOMA.

Mogens aroma bopa

I/ICHYCKaHI/Ie n IIOTJIOII€EHHUE CBETA aTOMOM. KBaHTEL

JInnenyaTeie CIIEKTPHI
PagnoakTuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3ITydYeHHs

Crpoenune aromHoro sapa. HykimonHas Monenb

dTOMHOTI'O sd1pa. H3zoTomsl

PannoaktuBHbie mipeBpamieHus. Ilepuosa momypacmana

ATOMHBIX AACP

ﬂ):(epHHe pCaKknuu. 3aKOHEBI COXPAaHCHUS 3apsaJ0BOro u

MaCCOBOI'O YHCECJI
9HCpFI/I$I CBA3H ATOMHBIX A0€P. CBs13b MaccChl U OHEPIrun

Peaknuu cunresa u aenenus saep. McTouHUKM dHEpruu

CouHia 1 3B€31Q

Snepnas osHepretuka. JledcTBUE — paJMOaKTHUBHBIX

I/ISJ’Iy‘{eHI/If/'I Ha )XUBBIC OPraHU3MbI

[IpakTuyeckue pabOTHI:

HaGntogeHne CIUIOIIHBIX M JIMHEMYaThIX CIIEKTPOB
U3ITYYCHUSI.

HccrnenoBanue TPEeKOB: M3MEpPEHHE SHEPTHH YaCTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).

W3mepenne paanoakTHBHOTO (poHA

@duznueckue SBICHUS B IMPUPOJAE: €CTECTBEHHBIN
paznOaKTUBHBIN ¢oH, KOCMHYECKUE Ty4H,
paIMOaKTHBHOE W3IyYeHHE MPHUPOIHBIX MHUHEPAJIOB,
JeicTBUE PAJHOAKTUBHBIX M3JIyY€HHUH Ha OpraHu3M

YCI0BCKa

Texauueckue YCTpOWCTBa: CIEKTPOCKOII,

PIHI[PIBH,Z[yaJ'IBHLIﬁ AO3UMETP, KaMEpa Bunscona



IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAYYHOM  KapTHUHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3U
U II03HAaBa€MOCTH SBJICHMM INPUPOJBI, O POJIM DKCIEPUMEHTa B
¢uszuke, o cucremMooOpasyoieid ponu (U3MKK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTHUH, 00 3BOJIOLUHU
(u3MYecKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTMHE MHUpA, O BKIJAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHUE IMPOILIECCOB OKPY KAIOILIErO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOT Uit

3HaHUA O BUJAX MaTepuu (BELIECTBO W TMOJ€), O ABIKCHUU Kak
croco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJICKYJIIPHOI TeOpuu
CTpPOCHHS BeLIECTBa, O (U3MYECKON CYIIHOCTHU SIBJICHHM MPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
yMEHHE pa3inyath SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHMUE;
yMEHHE pacrlo3HaBaTh MPOSBICHUE HU3YyUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXAlOLUIEM MHpe, BBIIEISAS HUX CYLIECTBEHHBIE CBOMCTBA

(Tpu3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOT'O arraapara U CHUMBOJIHNYCCKOI'O
SA3bIKa CI)I/I3I/IKI/I 1 HCIIOJIb3OBAHHEC WX JIA PCIICHUA y‘-Ie6HI)IX 3aaad,
YMCHHEC XapaKTCPU30BaATb CBOMCTBaA TCII, (I)I/IBI/I‘IGCKI/IC SABJICHUA U

MPOILIECCHI, UCTIOJIb3YSI (PYyHIAMEHTAIbHBIE U IMITUPUUECKUE 3aKOHBI

YMeHue onuchIBaTh HU3YYCHHBIC CBOICTBA T€NI U (I)I/ISI/IHGCKI/IC SABJICHUA,

WCTIONB3YS (PU3UIECKUE BETUUUHBI

Bnagenue ocHOBaMHM METOJOB HAy4YHOTO TMO3HAHUS C YYETOM
coONIOACHHS TIPaBMWJI OE30MacHOTO TpyjAa: HaOMoJIeHUEe (PUINIECKUX
SIBJICHUU:

YMCHHUEC CaMOCTOATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY



W3 JaHHOro Habopa 00OpyNOBaHUS MO MHCTPYKIHMH, OMHUCHIBATH XO
OTIBITA U 3aIUCHIBAThH €T0 PE3YIbTATHI, (HPOPMYITHUPOBATH BHIBOIBL;
MPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIHO CcOOMpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY TI0 HWHCTPYKLHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IIOJIyYEHHBIE PE3YJbTATHI C
y4€TOM 33JaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
IIPOBEJIEHUE  HECIOKHBIX  AKCIEPUMEHTAIBbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITEJIbHO  COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIEAOBAHWE 110  UHCTPYKLUH,  IPEICTaBIIATH
MOJIyYE€HHbIE 3aBHCUMOCTH (DM3MUECKUX BEJIMYMH B BHJE TaOIHIl U
rpaduKOB, YUUTHIBATh MOTPEITHOCTH, JI€TaTh BHIBOJBI IO Pe3yJbTaTaM

HUCCIICA0OBAaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3Mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJAOE TENO, MOJIEIU CTPOCHHS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJl, IJIaHETapHas MOJENIb aroma,
HYKJIOHHAasl MOJENb aTOMHOIO sIpa) U YMEHHUE INPUMEHATh HUX UL

00BsICHEHUS] (PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE NPOIECChl U CBOWCTBA TEJ, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYallMi MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHBIE CBOMCTBA (PU3UUECKUX

ﬂBHCHHfI, (1)I/I3I/I‘-I€CKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenne pematbh pacu€THele 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI U (OpMyJbl, CBs3bIBaOIIME (pU3MUEcKHe
BCJIMYMHBI, B YaCTHOCTH, 3allUChbIBATh KpPATKOC YCJIOBHUC 3ajaydu,
BBISIBJISITH HEAOCTAIONINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE NJisi €€ pelIeHUs, UCTIOIb30BaTh CIPABOYHBIE JaHHBIC,
OPOBOAUTH PACUEThl M OLEHUBATh PEATHCTUYHOCTH TMOJIYYEHHOTO
3HaueHUs (PU3MUECKON BEJIUYMHBI; YMEHHUE OIPENESATh Pa3MEPHOCTD

(bu3nuecKkoi BeIUYNHBI, TOJYYEHHOW MPH PEIICHUH 3a]]a41

VYMmenune XapaKTCPHU30BaTh  IMPHHIMUIILI ,Z[CI‘/'ICTBI/ISI TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/IGOpOB, U TPOMBIINIJICHHBIX
TEXHOJIOTMYECKUX IMPOLECCOB IO UX OIMMCAHUIO, WCIIOJIb3Yd 3HAHUA O

CBOMCTBaX (1)I/I3I/I‘-IGCKI/IX SBIICHUH U HCO6XOI[I/IMBIC (I)I/IBI/I‘-ICCKI/IG
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3aKOHOMCPHOCTH

YMeHue uCHoip30BaTh 3HAHMS O (U3NYECKUX SBICHUSX B
NOBCEHEBHOM KM3HM s oOecrieuyeHHss ©€30MacHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbsi U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TMOBENEHUsI B OKpY)KalOMIeH cpejie; TOHUMaHUE
HEOOXOMMOCTH TMPUMEHEHHsI JOCTHKEHMH (UMK W TEXHOJIOTUH

IJId paquOHAJIBHOT'O IMPUPOJ0IIOJIBb30BaAHUS

OneIT moucka, HpeoOpa3oBaHUsT M IMpeACTaBiIeHUS HHPOpMaLUU
(u3M4YeCcKOro cojepKaHus C HCIOJIb30BaHHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHHWBATh JOCTOBEPHOCTb
MOJy4YeHHON MH(OpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIONIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIOJIb30BaThb  IPHU
BBINOJIHEHUM YYEOHBIX 3a/JaHUil HAy4YHO-TIOMYJIIPHYIO JIUTEpaTypy
(u3MYeCcKOoro cojaep:KaHusl, CIPABOYHbIE MaTepHajbl, PECypChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBbIKAMHU — IpeoOpa3oBaHUS
nH(pOpMallUM U3 OJHONW 3HAKOBOM CHUCTEMBl B JPYIyIO; YyMEHHE
CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC HH(bOpMaHI/II/I U3 HECKOJIBKHUX UCTOYHHUKOB



INEPEYEHD DJIEMEHTOB COJAEP)KAHUA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannyeckoe aBuxkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHKCHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHXKeHUE. CpenHss ckopocTb. Popmyna s
1.2 BBIYHMCIICHHS CPEJTHEeH CKOPOCTH: V = S/t
PaBHOMEpHOE TpsAMONMHENWHOE IBU)KEHUE. 3aBUCUMOCTb KOOPAUHATHI TEla OT
BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBIKEHUSI:
L3 (1) =x,+vt
I'padykr 3aBUCHMOCTH OT BpPEMEHH JUIS TPOSKIIMH CKOPOCTH, IPOCKITUU
NepeMeIeHUsl, MYyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPSIMOIHHEHHOM
JIBUKCHHUH
3aBUCHMOCTh KOOpPJWHATHI Telda OT BPEMEHH B CiIydae PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABM)KECHUS:
2
S =vg # i+ ay = ;
2
DopMynbl IS TPOEKIUU TMEPEMENIEHUs, MPOCKIMU CKOPOCTH M TMPOCKIIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHYKCHUH:
1.4 5. (D=0, t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduky 3aBHCHMOCTH OT BpPEeMEHH I TPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TPOEKIMU TMepeMeIIeHUs], KOOpAUHATHl IPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHOM JIBH)KSHUN
CBoOoanoe manenue. GopMysibl, OMUCHIBAIONINE CBOOOJHOE MaJI€HUE Teja 0
1.5 BEepPTUKANM (JIBI)KEHHE Tela BHHM3 MM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emin). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOEKIUH CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM TNAJACHUU Tela 10

BEPTUKAIH
CKOopocTh pPaBHOMEPHOIO JBMJKEHHs Tejla 10 OKpyKHOCTH. Hampasienue
CKOPOCTH.

CI)opMlea i1 BBIYUCJIICHUA CKOPOCTU 4YCPE3 PAAUyC OKPYKHOCTH U IICPUO/

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENILHOTO

ycKopeHus. @opmyJia 171l BBIYUCICHHS YCKOPEHUS:

cDOpMYJ'IEI, CBA3bIBaIOIIAs NIEpUOA U 4aCTOTY O6paH_[eHI/I$II

Vo= ?

Macca. IInotHocTs BemecTBa. @opmyiia 111 BBIYUCICHUS IUIOTHOCTH:

_m

V

Cuna — BektopHas pusudeckasi BenmunurHa. CIoKeHUE CHIT
SIBnenue unepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJ0

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

TpeHHe IMOKOS U TPECHUEC CKOJILXKCHUA. d)opMyJIa JJId BBIYUCIICHHUA MOIYJISI CHIIbL

TPCHUS CKOJILXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

Frpzp-;"l.r

Hedopmanmst Tema. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedopmanuu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTCHUC. 3aKOH BCGMI/IpHOFO TATOTCHUA .
my -1,
F=g L1 _2%
R
Cuiia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TaACHHUS.
®dopmyna assi BEIUUCICHHS CUJIBI TSHKECTH BOM3H moBepxHOCTH 3emnu: F = mg.
JIBmxenue maneT BOkpyr Comnina. [lepBas kocMuueckasi CKOPOCTb.

Hesecomocts u neperpysku
Nmrysbe Tena — BekTopHas (u3uvecKas BeJIMYnHa.
=m0
Nmnynbe cucrtemsl Ten. M3menenune umiyibca. UMIynbe cuiibl
3aK0H COXpaHEHUsI UMITYJIbCA I 3aMKHYTON CUCTEMBI TEJI:
D=0, i, U, =const
PeaktuBHOE ABIOKEHHE

Mexanuudeckas pa60Ta. dDopMyﬂa JJIs1 BBIYMCIICHU A pa6OTLI CHIJIBI:

A=F5ooscx

Mexaandeckas MOITHOCTB:

=24
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. CDOpMy.TIa JJIs1 BBIYHUCJICHUA

KUHETHYSCKOMN OHCPI'UM:

FHUE
Ey ="

Teopema o kuHeTHUECKOU dHEeprun. PopmyJia 1l BBIYUCICHUS TOTEHIIUAIBHON



1.19

1.20

1.21

1.22

1.23

OHCPIuM T€jia, IOAHATOI'O

Hax 3eMIISii:

E,=mgh

Mexanunueckast SHEpTHUsL:

E=E;+E,

3aKOH COXpaHEHMsI MEXaHNYECKOoU sHeprun. @opmyia A 3aKOHA COXPAHEHUs

MEXaHUYECKOM SHEepPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

[IpeBpamnieHne MexaHU4ECKOM S3HEPTUU IIPU HAIMYUU CUJIBI TPEHUS.

[IpocThie MexaHU3MBI. «3070TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - Fl.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwxHbIM 1 HenoABWXKHBINA 6110ku. KII1/I mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBnenue TBEPAOTO TEA.

dopMyra 11 BBIYUCIICHMS 1aBJICHUs TBEPIOTO Tena:

_F
P=5-

JlaBnenue raza. ATMocdepHoe TaBieHuE.

T HAPOCTATUYCCKOC NABJICHUEC BHYTPU KUJIKOCTH.

dopmya 11 BBIYUCIICHMS TABJICHNS BHYTPH KUJKOCTH:

p=pgh+p_,

3akoH [lackans. ['unpaBnuueckuii npecc

3akoH Apxumena. Popmysia ISl ONPENACIEHUS BBITAIIKUBAKOLIEH

I[eﬁCTByIOIHeﬁ Ha TCJI10, HOPpy)KéHHOC B XKUAKOCTH HUJIN I'a3:
Fagm =P8V

Ycnopue nmiaBaHus Tena. [lnaBanue CYZ0B 1 BO3AYXOILIAaBAHUEC

CHUIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanudeckue KojeOaHus. AMIUIMTYyJa, TEPUOA U dYacToTa KoJeOaHHi.

®opmyia, CBS3BIBAIOIIAS YACTOTY U MEPHO KOJICOaHUH:

MaremaTiuecKuil M NPYXKUHHBIM MasTHUKU. [IpeBpamienue sHepruu Ipu

K0J1e0aTeIbHOM JIBHXKEHUU
3aryxaroue konebanus. BeinyxieHHble koieOanus. Pezonanc

MexaHandecKrue BOJIHEI. HpOI[OJ'II)HI)IC " TIOIICPCUYHLIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTD paClpOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHMLE
nByX cpen. MH(dpa3Byk u ynbTpa3ByK

IIpaxkmuueckue pabomvi

W3mepeHue cpeqHel IMJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTU
NPY>XKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKECHHS; paOOThl CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JIBUKEHUs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa NpW JBM)KEHHH 0 HAKIOHHOW IUIOCKOCTH; YacTOTHI H
nepuoja KosieOaHMH MaTeMAaTH4YeCKOro MasTHHMKA; YacTOThl M IepHoja
KOJICOAHUH TPYKUHHOTO MAasTHUKA; MOMEHTA CHJIBL, JCHCTBYIOIIErO Ha phlyar;
paboThl CHJIBI YNPYTrOCTH MpPH MOABEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOJABHKHOTO
OIoKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOrpyKEHHOMN
YacTu Teja U OT IUIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT Macchl TeJa; CUJIbl TPEHUSI CKOJIBKEHMSI OT CHJIbI HOPMAJILHOTO JTABJICHUS U OT
pojia MOBEPXHOCTH; CHJIbI YHPYTrOCTH, BO3HUKAIOUIEH B MpPYXXHHE, OT CTEHNEHH
negopManuu MpyKUHBI, YCKOPEHUsI OpycKa OT yIiia HAaKJIOHA HAaIPaBIISIONICH;
nepuojia (4acToThl) KoleOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; NEpPHOAA
KOJICOAaHUH TMPY)KMHHOTO MAasATHHUKA OT MAacChl Tpy3a MU KECTKOCTH NPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Iepuoja KoieOaHWi HHUTSAHOTO MasiTHMKA OT

Macchl rpy3a. [IpoBepka ycnoBust paBHOBECHs ppldara
Qusuueckue ANenHus 6 npupode: TIPUMEPHl IBIKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKHBOW U HE)KMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPUWIHNBBI W OTJIWBBI, IABWKCHUC TIJIIAHCT ConHeuHoH CUCTEMBI,



1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE IBMIKEHHE XKUBBIX OPIaHM3MOB, PblYard B TEJI€ YEIOBEKA, BIUIHUE
aTMOC(EpHOro JaBJCHUs Ha >KUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB XUBOTHBIMHU, 3€EMJICTPACCHUC, celicMHUYecKue BOJIHBI, IYHaMH, 3XO

Texnuyeckue ycmpoiicmea: CIAJOMETP, NAaTYUKU IOJIOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, JAUHAMOMETp, NOJALIMWIHUKY, PAKEThl, pblYar, IOJBUKHBIA U
HGHOI[BI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, HPOCTBHIC MCXAaHU3MELI B 6BITy,
COOOIIaroIIMecss COCYIbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIUYECKHI TMpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp, 3XOJIOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOH  TEOpUH  CTPOCHUS
BelecTra. Monenu TBEPAOro, >KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEILIECTBA.
Kpucrannnueckue u amopHble Tena

JBuxenne dyactun BemiecTBa. CBsI3b  CKOPOCTH  JBMIKEHMSI YacTHIl C

Temreparypoi. bpoyHoBckoe aBmxkenue, muddys3us
CMaunBaHue U KalWJUISIPHBIC SBJICHUS

TennoBoe paciupeHue u cxaTue

TennoBoe paBHOBecHe

BHyTpeHHfIfI SHEPIUs. Pabora u TCIUIONICPpEaaYa Kak CIIOCOOBI M3MEHCHUS

BHYTPEHHEHN SHEPrun
Buas! Teronepenaym: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHE

HarpeBaHHe )51 OXJIAXKIACHHUC TCII. KomugectBo TCIIJIOTBI. YV nenbHas

TEIUIOEMKOCTD:

O=am(t,—1)

3aKoH COXpaHCHHA OJHCPIUM B TCIUIOBBIX ITPOLCCCAX. YPaBHeHI/IC TCIIJIOBOTO

Oamnanca:

QO +0, +..=0

Hcnapenune u kKoHaeHcauus. M3MeHEHHME BHYTPEHHEH BSHEPruM B MPOLIECCE
UClapeHusi U KoHAeHcauuu. KurneHwe IKUIKOCTH. YenbHas TeIioTa

napooOpa3oBanus: L = O/m

Brnaxxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

34

3.5

3.6

[InaBnenne wu Kpuctaiuzauus. V3mMeHeHWe BHYTPEHHEH SHEpPrud Mpu

IJIaBJICHUU U KpUCTAJIJIU3AallH. YI[C.HBHaSI TCIJIIOTA IIJIaBJICHUA

A==
m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=0/m

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJ[ temmosoro asuraress

Ilpakmuueckue pabomoi

W3mepenue yaenbHOM TEIIOEMKOCTH METaJUIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJONH KOMHATHOM TemmnepaTypbl (QUKCHPOBAHHON
MacChl, B KOTOPYK ONYIIEH HArpeTbli LIWIUHAP; KOJIUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMIMHIPOM, IOC]IE OIyCKaHHsl €ro B BOJY KOMHATHOMN
TCMIICPATYPHhI; OTHOCHUTEIBHOM BJIAXXHOCTH BO3yXa, y;[eanoﬁ TCIIJIOTHI
IUIaBJIeHUsA JpAa. lccienoBaHue UW3MEHEHHMs TeMIepaTypbl BOABI  IIpU
Pa3IMYHbIX YCJIOBHAX; SABJICHUA TEeI000MeHa npu CMCIIMBaHUU XOJIOI[HOP'I u

ropsiueil BoJbl; Ipolecca UCrapeHus

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalWUIIpHbIE
ABJICHUSL B NPUPOJE, KPUCTAILIBI B NpHUpoae, nznydeHue CoiiHIa, 3aMep3aHue

BOJI0EMOB, MOpCKHUE OpH3bI; 00pa3oBaHue POCHl, TYMaHa, HHEsl, CHera

Texnuueckue ycmporicmea.: KalWLISAPbI, IPUMEPBI UCTIOIb30BaHUSA KPUCTAILIOB,
JKUJKOCTHBI TEPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBHI, NICUXPOMETpP, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO

CropaHus
OJIEKTPOMATI'HUTHBIE ABJIEHUA
DnekTpu3anus Tei. J[Ba Buaa 3MeKTPUUECKHUX 3apsI0B
B3aumoneiictre 3apskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

Onektprueckoe mnone. Hanpsok€HHOCTh  3iiekTpudeckoro mnoisd. [IpuHnmn

CYHICPHO3HUINUN IJICKTPUICCKUX rnoJei (Ha Ka4€CTBCHHOM ypOBHe)

Hocurenn QJICKTPHUYCCKUX 3apsaa0B. I[eﬁCTBHe QJICKTPUYCCKOI'O TIIOJId Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBOJIHI/IKI/I N IUSJICKTPHUKHU

[TocTossHHBIN IEKTpUYECKHl TOK. JlecTBUS 3mekTprudeckoro Toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.
I=q/t, U=A4/4

DIJIEKTPHUYECKOE COTMPOTHUBIICHHE. Y ICIBHOE DJIEKTPUIECKOE COITPOTUBIICHHUE:
R =pl/S

3axon OMa a1 yyacTka anekrpudeckoit uenu: [ = U/R

[TocnenoBarebHOE COCTMHEHUE ITPOBOJHUKOB!
I,=1,. U=U,+U,.: R=R +R,
HapaJ'IJ'IeJ'ILHOC COCAMHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

U=UsI=L+I;R=2.

CMelaHHbIC COCAMHCHUS ITPOBOAHUKOB

Pabora u moutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[>xoyns — Jlenia:

O=I"R-t

OmngIT 3pCTe;1a. MarauTHoe 1oJje npaMoro MmnpoBOJHHUKAa C TOKOM. Jlunuu

MarHuTHOM HMHAYKOUHU

MaruutHoe T110JIE TOCTOSHHOI'O MAarHurta. B3auMOJIENCTBHE IIOCTOSHHBIX

MarHUTOB
JleficTBHe MarHUTHOTO TIOJISI HA MPOBOJAHHUK C TOKOM
OnbiThl Papajes. SBneHue s5ekTpoMarauTHoM nHAyKIMu. [IpaBuno Jlena

IIpakxmuueckue pabomul

WN3mepenue  ANEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIONIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIOUKa), OT HAIMPSDKEHUS HA KOHITAX MPOBOJIHUKA; 3aBUCHMOCTH
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAIA €r0 MOMEPEYHOr0 CEUEHUs U

YACJIBHOTO COIIPOTUBJICHHA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[TpoBepka mpaBuia Uisl ANEKTPUUECKOTO0 HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWIa IS CHJIbl 3JIEKTPUUECKOTO0 TOKa MpHU

napajuieIbHOM COEAMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 Npupoode: SIEKTPUUECKHUE SBJIEHUS B arMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpeil( MOIIOCOB,

POJIb MAaroHuTHOI'O ITOJIA AJIA )KU3HU Ha 36MJ’I€, MOJIAPHOC CUSAHUC

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTar,
CUTUMK  DJIGKTPUYECKOW  DHEPruM,  AIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
IIPEIOXPAHUTENHN, JJIEKTPOMArHuT, 3JIEKTPOJBUraTENlb IIOCTOSIHHOIO TOKa,

reHepaTop MOCTOSTHHOTO TOKa
OnekTpoMarHuTHbie BoJHBI. [1lkana 351eKTpOMarHuTHBIX BOJTH
JlyueBast mozeinb cBera. [IpsamosiMHENHOE pacIIpOCTpaHEHNE CBETA
3akoH oTpaxeHus cera. Ilnockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus ceera

Jlunza. Xoxa nyueit B nuH3e. PoKkycHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia
yma3el D = 1/F

['na3 xak ontuueckas cucrema. OnTuyeckue mpuoopsl

Ilpaxmuyeckue pabomuwl

###Par###I3MepeHne ONTHYECKON CHJIBI coOWparomeld JHUH3BI, (OKYCHOTO
paccTosiHus cOOMparoIIel JTMH3BI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeIMeTa U
M300paxKeHusi, KOrja MpeAMET PacIoNioKeH B JIBOMHOM ¢oKyce), MmoKazarems
MPEJIOMJICHUS CTEKJIA.

###Par###ccnenoBanne CBOWCTBA HM300pa)KE€HUs, TMOJYYESHHOTO C ITOMOIIBIO
coOuparomiel JHMH3bI; U3MEHEHHS (POKYCHOI'O DPACCTOSHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MpPeJOMIICHUS CBETOBOrO Jyya OT YIJia MaJeHus Ha

TPaHUIIE «BO3IYX — CTEKIIO»

Dusuveckue A61EHUA 8 npupoc)e: 3aTMCHU A COJ'IHI_[a u .HYHLI, oBE€Ta TCII,

onTUyecKue siBJeHus B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texnuueckue ycmpoucmea: OUYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBO/BI
KBAHTOBBGIE ABJIEHUA

PamnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakiuu anbpa-u Oeta-



42
43
4.4
45

4.6

4.7

pacmana
OmnsiTel Pesepdopaa mo paccesauto anbda-vactui. [nanerapHas Moienb aToMa
CocraB aToMHOrO0 siipa. M3oronsl

[Tepuon monypacnaga aTOMHBIX SIAEP

SInepHble peakiuuu. 3aKOHBI COXPaHEHUS 3apsI0BOT0 M MacCOBOTO YHCEI

Qusuueckue s6NeHUs 6 Npupooe. €CTECTBEHHbIM paJMOAaKTUBHBIN (OH,
KOCMMYECKHE Jy4YHM, pPAaJUOAKTUBHOE U3Iy4YCHUE IMPUPOJHBIX MHHEPAJIOB,

JIEMCTBHE PAJUOAKTUBHBIX U3JIyYECHUN HA OPTraHU3M YEJIOBEKa

Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAMBUIYaJIbHbBIN T03UMETpP, Kamepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBemenue»

» dusuka, 8 knacc/ Ilepeimkua A.B., O6IeCcTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTBIO «I31aTeNhCTBO «DK3aMEH)

» ®usuka, 9 knacc/ Iepeimkun .M., I'ytauk E.M., UBanos A.I., [lerpoBa

M.A., AxunonepHoe o6mectBo «M3natensctBo «IIpocsemienne»

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. ®usuka. 7 — 9 Kjaaccel
(aBTopsl:A.B.Ileprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUYCOHUKOM:

4. leperimkun A.B. @usnka. 7 kinacc. YaeOHUK 17151 0011e00pa3oBaTebHBIX
yapexaeruit . M.:[[poda. 2011

5. Jlykamuk B.1. Co0opHHK BONIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k. — M.:
[Ipocsemenue, 2010. —192c.

8 KIIACC



1. Pabouas nporpamma. @usuka. 7 — 9xmaccel: yaeOHO-METOAMYECKOTO MOCOOUs
/coct. TuxonoaE.H. — 2-e uza.,crepeorun. —M.: [Ipoda,2013. —398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. ®usuka. 7 — 9 Kiaccel
(aBTOpBI:A.B.Ilepbimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YICOHUKOM:

4. Ileppiukun A.B. @u3uka. 7 kinacc. YueOHUK 17151 0011€00pa30BaTeNbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.1. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢puszuke. 7-9 k1. — M.:
[Ipoceenienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIC U KOHTPOJIbHbIC
pab6otsl. —5-e m3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpOIBHBIE
3aganud. —Caparos:Jluueit, 2014.

8. «KounTposbpHO-u3MepuTenbubie Matepuaiibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuedHo-MeToaudeckoe mocooue/ A.E. MapoH.-
M.: Jlpoda, 2011.- 123c.:

10.A.B. [leprimkua ®usuka-8xia 2017 M. Ipoda

11.H.B. ®unonosuuy Metoanueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamoCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI-8

kiacc 2017 M. dpoda



13.B.B. Illaxmarosa ,0.P. llledep duarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda
14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Coopuark Borpocos u 3aiau

2015 M. JIpoda

9 KITACC

1. PaGouas nporpamma. @uznka. 7 — 9xinaccol: yueOHO-METOJUYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-e u3a.,crepeorur. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. ®usuka. 7 — 9 Kiaaccel
(aBTopsl:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:

4. Tlepeimikun A.B. ®uszuka. 7 knacc. YaeOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:/Ipoda. 2011

5. Jlykammmk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAaMOCTOSATEIHHBIC U KOHTPOJIHHBIC
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponpHO-U3MepuTensHbie Matepuansl. Gusnka. 7 kimacc/Coct. H.U.



3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meToandeckoe nocooue/ A.E. MapoHs.-
M.: Ipoda, 2011.- 123c.:

KoHTposnbHbIE 1 caMocTosITeIbHBIE Pa0O0THI MO (pr3MKe. 9 KIacc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytauk «®usnka 9 kinace» / O.U. I'pomiiea. — M.
MznarenpcTBO «OK3aMen», 2014.

Tectsl o puznke. 9 kinace: kK yueonuky A.B. Ilepsimkuna, E.M. I'yTHHK
«Dusuka

9 knacey» / O.H. I'pomueBa. — M.: MznarenscTBo «IK3amen», 2010.

®dusuka. 9 knacc. TemaTudeckue TeCToBbIC 3a/1aHus s moaArotoBku k ['MA. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomkuna. — fpocnasis: OO0 «Axkanemus

paszButus», 2014.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

7 KIIACC

. bubnmoteka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX PECypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. utepecHble MaTepualbl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;



HarJsAHbIe TocoOus K ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru
5. udgposie oOpazoBaTenbHbIE pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ no npeamety «duzuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomnekus uudpoBbeIXx 00pa3oBaTEIbHBIX PECYpCOB. — Pexxum
noctymna: http://school- collection.edu.ru

4. lutepecHble MaTepualbl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarJIAIHbIE TOCOOMS K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTeNbHBIC PECYpPChl. — Pexum gocryna:
http://www.openclass.ru

6. DnekTpoHHBIE YyueOHUKH TI0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTsl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas komiekus nudpoBbIX 00pa3oBaTeNbHbBIX pecypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

3. MHTEpecHbIe MaTepraibl K ypokaM (PU3UKH IO TeMaM; TECTHI 110 TeMaM;
HarJIsIHble TocoOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

4. [lucdposie oOpa3oBaTenbHbIC pecypchl. — Pexum mocryma:
http://www.openclass.ru

5. DnekTpoHHBIC YueOHUKH 110 ¢usuke. — Pexxum mocryma: http://www.fizika.ru
6.{uctanimonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIN Ki1acc.
CerteBoe oOpa3oBaTenbHOE coo0mecTBo. http:// www.openclass.ru/node/109715
7. Enunas kouiekius HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBINA EHTP HHHOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepueT ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsa0ps» matepuansl no pusuke. http://archive.lseptember.ru/fiz
11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. ’Kupas pusuka: obyuaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/






