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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mno ydyeOHOMy npeamery «®Pu3nKa» COCTaBleHa B
HOJIHOM COOTBETCTBUH C:

- ®DepaepanbHOl  00pa30BaTENbHON  IPOrpaMMOM  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI, YTBEPKIACHHON MpHUKa3oM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepanmm ot 18.05.2023 No 370 "OO6 yTBepkaCHUU
denepanbHOM  00pa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOIO  OOLIETo
oOpa3oBaHus" (C W3MEHEHUSMH, BHECEHHBIMM NpUKa30oM MuHHCTEpCTBA
npocsenienust Poccuiickoit @eneparuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

[Iporpamma 10 ¢Qu3uke Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJOXKEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON NpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOii paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS M OPraHM3aIUI0 H3y4eHUs
bu3MKKM Ha NESITeNbHOCTHOW OcHOBe. B mporpamme mno ¢usuke ydyuThIBarOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzammu TtpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB Ha YypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET pacupe/eieHrue yueOHOTo MaTepurana
1o rojam o0ydeHus (Mo Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKaHHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMma mo ¢Qusuke pa3zpaboTaHa € MENbIO OKa3aHUS METOIUYECKOU
MTOMOIIIM YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YI€OHBIX
PEIMETOB, TMOCKOJIbKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE TMIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouoyiorued, actpoHoMuerd u (GU3NYECKOU
reorpadueii, BHOCHUT BKJAaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPAa,
MPENOCTaBIsIeT HamOoJiee SICHbIE O0pa3ibl NPUMEHEHHs] HAYYHOTO METOja
MO3HAHUA, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.



N3yyenne ¢usnkun Ha 0a30BOM ypOBHE MpEIoiaraeT OBJIAJICHUE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE W  HWCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 001Iero o0pa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Duszuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOrPAMMBI, YTBEPKIEHHOH peHIeHuEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (mpoTokosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss Gusnku:

e TpHOOpETEHHE HUHTEpeca U CTPEeMJICHHS OOydYalomuXCs K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TTO3HAHUS U (popMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmMupoBaHuEe TpENCTABICHUNW O POIM (PU3UKU IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHEC  TPEACTABICHUA O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIeMy o0y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTibkeHne >TUX Liened mporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO

oO1iero oOpa3oBaHus 00CCIICUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

e TpHOOpeTEeHWEe 3HAHWUH O JUCKPETHOM CTPOEGHWU BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBJIICHUSIX

e TMpuOOpEeTEeHNE YMEHHUI OMHUCHIBATh M OOBICHATH (PU3UUYECKHUE SBIICHUS C
WCITOJIb30BAHUEM TIOJTYICHHBIX 3HAHUM;

e OCBOCHME METOJOB pELICHUs MPOCTEHIINX PaACYETHBIX 3a7ad C
UCTIOJIb30BaHUEM buznyecKkux MOJICIICH, TBOPYECKHUX U
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIOAATH MPUPOHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBl U  OKCIEPUMEHTAIBHBIE HUCCIEIOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;



e OCBOEHHE NPUEMOB paboOThl ¢ MHPOpMalUel PU3NIECKOTO COAEPIKAHUA,
BKJItOYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HHPOpMALIUK;

e 3HAKOMCTBO CO cdepamMu TpodeCcCUOHATFHON IeSTeNIFHOCTH, CBI3aHHBIMU
C (us3ukol, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Pabouas mporpamma mo yuebHOMy mpenmetry «Dusuka» GopMmupyercs c
yuetoM paboueid mporpammbl Bocmutanuss MBOY COII Ne22. Dta paborta
OCYILIECTBISIETCS B CIEAYIOMUX Gopmax:

— [lobOyxnenue oOyuaromuxcst coONI0aTh Ha YPOKE OOIIENPHHSITHIC
HOPMBI ~ TIOBEJICHHWS,  MpaBWia  OOMIEHHS ~ CO  CTapUIMMH
(memaroruyecKUMH pabOTHUKAMH) U CBEPCTHUKAMH (00yJarOIIMMUCS),
MPUHITUIBI Y4€OHON AUCIUIUIMHBI U CAMOOPTaHU3alIUH.

— IlpuBneuenne BHUMaHUS OOYYAIOIIUXCS K IIEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha YPOKax MPEIMETOB, SIBIICHUN, COOBITUH Yepes:

— JEMOHCTpalMi0 O00yYarolMMcsl MPUMEPOB OTBETCTBEHHOTO,
IPaXJTaHCKOTO TIOBEICHHWS, TPOSBICHHS YEIOBEKOIIOOUS U
T00pOCEepPACYHOCTH;

— oOpaiieHre BHUMaHUS Ha SPKUX JIesITelIed HayKH, CBSI3aHHBIX C
W3y4aeMbIMH B JaHHBIA MOMEHT TEMaMH, Ha TOT BKJIAJ,
KOTOpPBIA OHM BHECIH B PA3BUTHUE HAIIEW CTpaHbl U MHUpa, HA
JIOCTOMHBIE TMOApPaKaHWUS MPUMEPHl WX YKU3HH, HA MOTHUBBI UX
MOCTYIIKOB;

— WCTOJB30BAaHME Ha ypokax WHGOpMAIMK, 3aTparuBaroIen
BaKHBIE COIMAIIbHBIC, HDABCTBEHHBIC, STHICCKHE BOIIPOCHI.

— Hcnonb3oBaHWE  BOCIMUTATENBHBIX  BO3MOXXHOCTEU  COJAEpKaHUSA
y4eOHOro npeamMera st PopMHUPOBAHUS Y O0YHAIOLIUXCA POCCUMCKUX
TPaJAWIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COIMOKYJIBTYPHBIX
HEHHOCTEH yepe3 Moa00p COOTBETCTBYIOLIMX TEKCTOB MJII UTEHUS,
npoOJIEMHBIX CUTYyalUi A7t 00CYKJIEHUS B Ki1acce.

— HuunuupoBanue 0oOCYXKIEHUM, BBICKA3bIBAHUW CBOETO MHEHHS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIIICHUSI K U3YYaeMbIM COOBITHSIM,
SIBJICHHUSIM, JIUIIAM, MPOM3BEICHUSIM XYJIOKCCTBEHHON JUTEPATyphl U
UCKYCCTBA.

— BxiroueHne B ypOK HTPOBBIX TPOIEAYpP, KOTOpPHIE TOMOTAlOT
MoJIIepKaTh MOTHBAIMI0 OOYYAIOIMIMXCS K TIOMYYCHHUIO 3HAHUM,
HaJQKUBAHUIO TO3UTHUBHBIX MEXKJIWYHOCTHBIX OTHOIICHUW B KJacce,
MOMOTAIOT YCTAaHOBJICHHUIO JOOpOKEIaTeNbHOW aTMOC(hephl BO BpeMs
ypOKa.



— Ilpumenenne Ha  ypoke  HMHTEPAKTUBHBIX  (GopM  paboTh,
CTUMYJIMPYIOIINX O3HABATEIbHYI0 MOTHUBALIUIO 00YYarOIINXCSI.

— Ilpumenenne rpymnmoBoil paboTel WiIKM pabOTBl B Mapax, KOTOpHIE
CIIOCOOCTBYIOT ~ Pa3BHTHIO  HABBIKOB  KOMaHIHOW  paboThl H
B3aMMOJICHCTBHIO C APYTUMH 00YYaIOLIIMHCH.

— Br1bop u ucnonbp3oBaHue HA YpOKaX METOA0B, METOJUK, TEXHOJIOTHUH,
OKa3bIBAIOUINX BOCIUTATENbHOE BO3ICWCTBME HAa JUYHOCTh B
COOTBETCTBHHM C BOCIUTATEIBbHBIM HJCATIOM, LEIbI0 M 3aJadaMu
BOCTIUTAHUS.

— HuunuupoBaHue H TMOAJCPKKA HCCIEIOBATEIBCKOW JESATEILHOCTH
IIKOJILHUKOB B (OopMe  BKIIOUYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3a/IaHUl, YTO JAaeT BO3MOXKHOCTh OOYYaroIIMMCs
IpUOOPECTH HABBIKK CAMOCTOSITEIbHOTO PEIIEHUS TEOPETUYECKOM
npo0JsieMbl, T€HEpUPOBaHUSA U O(OpPMIIEHUS COOCTBEHHBIX THUIIOTE3,
YBOXHUTEIHBHOTO  OTHOWIEHUS K UYyKUM HJeAM, MTyOJIHMYHOTO
BBICTYIUICHHS, ApTyMEHTUPOBAHUS W OTCTaWBaHUSA CBOCH TOYKH
3pEeHHUS.

— YcTaHOBIIEHHE YBaXHUTEIbHBIX, JIOBEPUTEIBHBIX, HE(HOPMaTbHBIX
OTHOILIEHUH MEXAY YYMTEIEM U YYCHHMKaMH, CO3JaHHE Ha YpoKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

OOmiee YMCIO YacOB, OTBEAEHHBIX [JII HW3Y4YEHHUS Y4eOHOro mpeameTa
«Dusuka» cormacHo ydeOHomy maHy B MBOY COIIl Ne22, cocraBnsier 238
yacoB: B 7 kjacce — 68 4acoB (2 yaca B Hefleni0), B 8 kiiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 vaca B Hefienio).

[Ipennaraemspiii B mporpaMmMe mo ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JIeJIacT BEIOOP MPOBEACHMUS
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHWH, MPEJIaracMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (HU3HKeE.



COJEPXAHUME YYEBHOI'O IPEJIMETA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBimeHus npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenue ¢usnyeckux BenuuyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 10 NMPOBEPKE TMIOTE3, 0ObSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temreparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3zneu 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWIKEHHS YACTHL C
temnepatypoil. bpoyHoBckoe nBwkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, KUJIKOCTEH M TBEPABIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3bp MeXAy CBOWCTBAaMH BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaOGmonenue — siBieHuid,  OOBACHAIOIIMXCS ~ NPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABM>KEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHU. 3aKOH HMHEPUUHU. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne Cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUSI U CUJia
TshkecTr. Cuila TSKeCTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CnoxeHne
CUJI, HANPABJIEHHBIX IO OAHOM mpsmou. PaBHoxencTByromas cui. Cujia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUKEHHUS (IIapHKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHUs OpycKa WIM IIaphKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pACTsLKEHHS (Iedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS M YBEIMYCHUS aBieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. llepemaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocTtatuueckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3nymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOUIEHUS INTIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, ICUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBwiIa paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmueckas W NOTCHUHMAJbHAS DHEPIUS.
IIpeBpalieHre 0JTHOTO BU/Ia MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUU MOJIEKYJSIPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS
yacTull. BuyTtpeHHsst sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH HSHEpruu:
TeruIonepesaya U COBEpLICHUE paboTHI. Bunpl TEIUIoNEepEAaAYM:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPaTypbl KHUIIEHUS OT aTMOC(HEpPHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBbix npurateneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

N3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh HABIICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJIOM  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKuX 3apsnoB. BzaumopaercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJEUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3JIeKTpUuuecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckass nenb. Cuina ToKa.  DIEKTPUYECKOE  HAIpPSHKEHHE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIECHUE BenlecTBa. 3akoH Oma
Uit ydactka nenu. [locnegoBaTenbHOE M MMAPAUIENIBHOE  COCAMHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DneKkTpuyecKre enu U MOTPeOUTENN dIEKTPUUECKOi sHeprun B ObIiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3auMoaeicTBME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1moje  3JEeKTpU4eckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MAarHUTHOTO MOJIS HA POBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanes. SABneHne snekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. Cnoco0b1 MOy YEHUSI ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIA0B U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOrO TOJISI HAa TPOBOJAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSIKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MAPAJJICIBHOM COEIUHEHHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHuTHOTO TMOJs  TOCTOSHHBIX ~ MAarHUTOB  TPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MarHura OT CHJbl TOKAa M HaIPpaBJIECHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTcUéTa.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHOMepHOE mpsiMONMHENHOE ABHKEeHUE. CpelHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiMHENHHOe BHkeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u ydacrora oOpaunieHus.
JIunelnHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUJla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTrO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas xocMuyeckas CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTtepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMOynbe cuiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpruu U paboThl. [loTeHIManbHas S3HEprus Tesna, MOJHATOrO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHeprus cxKaTtou npyxuHel. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHu4eCcKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM YCKOPEHHOM JBWKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs TeJa OT MAcChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBWKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHMsI Tejda MPU PAaBHOYCKOPEHHOM JIBHKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIKCHHH 03
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCS KakK psj HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHs NP PAaBHOMEPHOM JBIDKCHHH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBL YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHU: IEpUOL,
4acToTa, aMIUINTya. MaTeMaTudecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebanus.  BpiHyXzaeHHble — KojeOaHusa.  Pesonasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJHBL. /JInMHA BOJNHBI M CKOpPOCTh €€ pPacnupOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHAa. OTpaxenue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koJjieOaHWM T IOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTHUYeCKOro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJCOAHUN MOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMMOCTH MepHojJia KoieOaHuil rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHele  BoJHBI.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  IIpssMonuHErHOE
pacnpoctpanenue cBera. 3atMeHus ConnHua u JIlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. VIcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKOTIa M Tejleckona. ['ma3 kak onTuueckass cucteMa. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aevictBus poToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepPUCTHK W300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJia IMPCJIOMJICHUA CBCTOBOIO Jiyda OT YyTJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI COOMparoIen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITBI IO BOCHPUSTHIO IIBETA MPEAMETOB NpU MX HAOIIOJCHUU 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OneiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 MOroeHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HMszortonmsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiMu. 3aKOHBl COXPAHEHUs 3apsOBOIO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. J[eWCTBHA pPaAMOAKTUBHBIX H3JIYYEHUHM HA JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOMIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JJIsi CUCTEMaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWS W OMNbITa  JCSATEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUEHUHU BCETO Kypca (DM3HKH, a TaKKe AJI TOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I 00ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMAaTHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYnBaETCs JOCTH)KEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHHE YMEHUAMU OOBSICHIATH (pu3mueckue
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBHO AEATEIBHOCTHBIA XapaKTep NaHHOI'O pasjielia peaau3yercs
3a CU€T TOro, 4To OOYyYalolIUEeCs BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHSITH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALIEHUS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIECHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus (pU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3zoBaHus

y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOM
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJ€HUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPHUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE DCTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIISIOLIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JJIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHWE CBOETO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (U3UIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (HU3NYECKUX 3HAHMM IS pElIeHMs 3ajady B
0o0JIacTH OKpy’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNIKOB M OLEHKU HX
BO3MOYKHBIX IMOCJICICTBUN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa JKOJOTMYECKUX NPoOJeM U MyTer ux

pelieHus;

e 8) amanTanmuMm K HM3MEHSIIONIMMCSl YCJOBHUSAIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUN U
IPOCKTOB (DM3UYCCKOW HAIPaABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIie POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS TporpamMMbl 10 (PH3UMKE HA YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHbIC  JCHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKKM OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNA, OCHOBAHHMSI JIJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M TPU HM3yYEHUU (PHU3UIESCKHUX
SIBJICHWIA W TPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO0 peIICHHS Y4eOHON (Pu3HUEeCcCKOn
3amaun (CpaBHEHHE HECKOJBKUX BAapHAHTOB pEIEHUs, BHIOOP Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MNPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMaIuio,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYJIUPOBATh 0OOOILEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEAJIOKEHHOW Y4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY TMPEICTaABICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaTOB JIabOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMOH TEMBI U
BBICKA3bIBaTh HJI€W, HAlleJICHHbIE HA pEUICHHE 3a/Jayd U TMOAJEp KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUSAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKMBATh Pa3IMuue U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BEITIOJTHEHHOTO (PM3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaTbHOW paOOTBI TpPU PEHICHUU KOHKPETHOW (DU3UUECKOn
npobIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHNU30BBIBATH JICHCTBUS
no e€ IOCTIDKEHHIO: PpACIpeNeNsaTh pOJH, OOCYXIaTh MPOLECCH |
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C JAPYTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIINX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE PEIICHUS B TpyIIe, NPUHATUE pEIIeHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs GU3HUECKON 3a7a4ul WIIn
IUTaHAa HUCCIIEOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM 4YMCII€ B XOJ BBIITOJIHEHUS
(GU3MYEeCKOro HMCCJIENOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU AUCKYCCUH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHNU (PU3NUECKUX 3a/1ad WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHBIE pe3yibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBIICHHS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPAaCKTOpHs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JIBUXKEHUE, HWHEPLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya MAaBJICHUS TBEPABIMH TENaMU, XUIKOCTAMU U
razamud, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEeBpallCHUS
MEXaHUYECKON SHEpPruu) MO ONHUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUpoJie, NCUCTBUE CUJIBI TPEHHUS B TPUPOJIE M TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BeJIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHUJIAa YIPYTOCTH, CHJIa TSAXKECTU, BEC
Tela, Cuja TpEeHus, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIMEHT TOJE3HOr0 JCHCTBHS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaTbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HMCIOJIb3yeMBIX  BEJIMYMH, WX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (DHU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CIOXKEHHs CUJl (BAOJb OJHOM mpsmoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (OJoxa),



«30JI0TOE€ TMpPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEPruH, TPU HSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH TPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yUeHHBIX CBOWCTBA (PU3UUYCCKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B |-2 JEHCTBHA, MCIOJIB3YS 3aKOHBI M
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJBI M TPOBOJUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEAJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NPOOJIEMBI, KOTOPbIE MOXHO pEIUTh MHPU HOMOIIU
(U3HMYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ynbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKHX SBICHUN WIH
buznyecKux CBOICTB Tel: bopmMyIUpOBaTH MIPOBEPSIEMBIC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILErOoCs Telda OT BPEMEHHU JIBHXKEHMSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJN CONPUKOCHOBEHUS TEJl, CUIIBI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIENIOBaHUS, COOUpATh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, JAeNaTh BBIBOJBI MO PE3yJibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHMsI (DU3MUECKUX BEJIMYHH (TUIOTHOCTH
BEI[ECTBA JKUIKOCTH M TBEPIOro TeEjla, CHUJIAa TPEHHUS CKOJIbXKECHHUS,
JABJICHUE  BO3/JyXa, BbITAJIKUBAIOUIas  CUJa, JIEWCTBYIOIlas  Ha
NOTpYKEHHOE B KHUAKOCTh TeNOo, KOA()(UIIMEHT MONEe3HOrO IeHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAyS NPEUIOKEHHOW HWHCTPYKIUHU: TpHU
BBITIOJIHEHUHU HW3MEPEHUI COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUMHBI;

COOJTI0IaTh MTpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYynbl, OapoMerp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX omHucaHus (B TOM YHCIE:
MOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIEC (DPU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHust 0€30MacHOCTH TPU OOpaIieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOJIOEHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS paA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHGOpPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBOM WM MOXET OBITh
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3a/laHUN HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (PU3MYECKOro  COAEpXkaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COJECPKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUM, NPU 3TOM TPAMOTHO HCIOJB30BaTh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUI pacmlpeensiTh
O0513aHHOCTH B TpPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 33Ja4aMH,
CIICIUTHh 34 BBIIOJHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 KkJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIIECTBA, KPUCTALIUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBINIEHHBI Tap, BIAXHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUYECKOE MOJI€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpeHuEe M CKaThe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUs, TUTaBJICHUE, KpHUCTa/UIM3anus (OTBEepJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyUYCHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCKUCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTIO TOJIS Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX  SIBJICHUUA B
OKpY)KalOIIeM MHUpE, B TOM 4YHucCje (U3NYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHEra, AEKTPUUECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoIOCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBICHSTH CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPECHHsISI YHEPTHUsS, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJAEIbHAs TEIUIOTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHUs, yleldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTh BO31yXad, JJIEKTPUYECKHM 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIECHUE NPOBOJIHMKA,
yIeIbHOE  CONMpOTHUBIIGHWE  BeIIecTBa, paboTa W MOIIHOCTD
ANEKTPUYECKOTO  TOKAa), TMPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCcKuil CMBICH MCIOJIb3YeMbIX BEIUYMH, 0003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BEIUYUH, HAXOIUTH (HOPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUU
CTPOEHHS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJisl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPrUM, IIpU OTOM J1aBaTh
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumars pacy€THbIE 3aJaud B 2—3 JEWCTBHS, HCIOJB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peUIeHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOoOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXKHO PpEUIUTh MpPU OMOIIU
($u3NYECKUX METOJIOB, MCIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh TMOPAJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3MYECKUX SIBJICHUM WU
buznyecKuX CBOWCTB Te (KaNMUUISIPHBIC SIBICHUS, 3aBUCUMOCTH J1aBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (morjolaromniei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus TEeI MW B3aWUMOJCHCTBHUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHMTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MNPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,



CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POPMYIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3UUYECKON BEJIMUYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  H3MEpPEHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMSI U Y/IEJIbHOIO COITPOTHUBIICHUS BEUIECTBA MMPOBOJIHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HAOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh MCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEeNys NPEIIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUIE TaOMUL W TpaUKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (PU3NUECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh TIpaBUiIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHUSI IOMOB, TMTPOMETp, MapoBas TypOHMHA, aMIiepMeTp,
BOJIbTMETpP, CUETUYMK BJIEKTPUUECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATENbHBIE AIEKTPOIPUOOPHI (TPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUI W HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTeldb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUYECKUX
Heneil ¢ mociaeA0BaTeNbHBIM U MapaljIeIbHbIM COCTUHEHHEM DJIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 oOecriedeHusi 0€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBJIATh TOUCK WHpOpMauu (PU3AUECKOTO COJEpKaHHS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW U IIyTEM CpaBHEHUSA
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH HH(POpPMAILUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJlaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3HYECKOrO0 COJAEpKAHMs, CHOPABOYHBIE MaTEpHAabl,
pecypcsl cetu MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOIMYHO NPEACTABIATh PE3YyJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHHA (PU3UIECKHIX
MPOLIECCOB pachpenesiTh OO0A3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jja4aMH, CJICIUTh 3@ BBINOJHEHHUEM IUIaHa ACUCTBUNA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJaa B
JeSITEIbHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHIy 00yueHus B 9 KJjacce MpeaAMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, Aedopmarius
(ympyrasi, TaacThuyeckasi), TpeHHe, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, AIJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONIEHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIB)KEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHHE, KOJIEOATEIhbHOE ABMKECHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBH)KCHHE, OTPAKECHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTpaKeHUE CBETA, pa3jioKeHre 0eIoro cBeTa B
CIEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3Ty4YEHUS ) TI0 OMMCAHUIO X XapaKTePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBJICHUH B
OKpyXaromeM Mupe (B TOM 4YHcie (PU3MYecKue SBJICHUS B IMPHUPOIE:
MIPWINBBI M OTJIIUBEI, ABMKEHUE TIaHeT COTHEYHONW CHCTEMBI, PpEaKTUBHOE
JBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe NIEeHCTBUE BUAMMOTIO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHUM, €CTECTBEHHBIN
PaMOAKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaJUOAKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYeHUNH Ha
OpraHu3M 4eJIOBeKa), MPHU ATOM IMEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (DUIUUECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3NYECKUE SBICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpEMHSsT W MTHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, MEepeMEIleHue, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHE
CBOOOMHOTO TAACHMS, BEC Tela, HUMIYJIbC Tella, WMITYJIbC CHIIBI,
MEXaHW4YecKas paboTa W MOINHOCTh, TOTEHIMANbHASS DHEPrHsl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CKATOU
NPYXKUHBI, KUHETUYECKash DSHEprus, TOoJHAsg MEXaHWuecKash SHEeprus,
MIEPUOJ Y YacTOTa KOoieOaHul, IIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelh MPEIOMIICHUSI CPEMbl), PU OTMHCAHUN
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (DU3UYECKYIO BEJIMUUHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS W MPOIIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIBHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl UM CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparomuecss Ha cucreMy u3  2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE TSl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3M4ecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOKHO PEUINTh MPU TOMOIIU
(Gu3MYECKUX METOJOB, WCIONB3yS OMHCAHWE WCCIICOBAHMS, BBIICTSATH
IpOBEPSIEMOE TIPEIINONOKEHNE, OIICHUBATh MPABIWIBHOCTh MOPSAIKA
IOPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHWIO (DU3MYECKHX SIBICHUNA WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTh NEpHUoAa KoJeOaHUN NpPYKHUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YyYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWCTB HM300pa)XeHHsI MpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3JIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJA OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaessis
cCpeqHee 3HAaUYeHHE U3MepsAeMoill BeanuuHbl ((pokycHOoe paccTosiHue
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIHYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria



NaJieHus): [UJIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TMOJYYECHHOW 3aBUCHMOCTHU
¢uznyecKux BeIMYMH B BUAE TaOMUI] U TpaduKOB, IeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tella TpH PABHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHus, XKECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKECHMsI, MEXaHHuYecKas padboTa M MOIIHOCTb, 4acToTa H
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja COOMparollell JIMH3bI, PpPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KCHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MTpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000OpyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, I[UIAHETapHas MOJIeJdb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHCIIE:
CHHUIOMETP, JTATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oroanmnapar, ONTHUYECKHE CBETOBOJIBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTUYECKUX 3a1ad, ONTHYECKHE CXEMbI IJIs
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecriedeHusi 0€30MacHOCTH MPH OOpaIlleHNH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 30POBBS W COONIONCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHpOpMauu (PU3HUECKOTO COJIEPKAHHS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBIN 3allpoc, HAXOAUTD



MyTH OMpeeNieHUs] JOCTOBEPHOCTH MOJIYY€HHON MH(QOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BATh MPHU BBIIIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIaneTh NpUuEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMUA,
nyOIMYHO NPEACTABIATh PE3yNbTAaThl IPOEKTHON MM MCCIIEI0BATENbCKON
NEATEIbHOCTH, TIPA 3TOM TIPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIM anmapaT M3y4aeMoro pasziena (U3UKM U COMPOBOXKIATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f418
ast MHAYKIUS
1ce
Hroro no pazgeny 37
PesepBHOE Bpemst 2
IIpomexyrounas 1 1
aTTecTaIus
OBUIEE
KOJIMYECTBO
68 5 16
YACOBIIO

[NPOT'PAMME



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

9 KJIACC

KoaunuecTBO 4acoB

G
Ne = HaummeHoBaHmue Tpakrieck JEKTPORILIE
ue, (undposbie)
n/  pasgeoBuTeM  Bcer  KouTposbh
JabopaTopHbl  00pazoBaTelibHbIE
n NMpoOrpamMmbl 0 bie padoThI
e padoThI pecypchl
(KoJIMYeCTBO
pador)
Pasznen 1. Mexanunueckue siBJeHUSA
Mexauunueckoe
bubmuoreka [JOK
NBIOKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CII0OCOOBI €ro
4a6
OIMCAHUS
BzaumoneiicTrue bubnmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3aKOHEL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXPaHCHHUS
4a6
Hroro mo pazueny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHBI
MexaHnueckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJe0aHus
4a6
bu6mmoreka [JOK
Mexanuueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro no paszneny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

ONEeKTPOMarHuTH
o Hoe I bu6mmorexa [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bI€ BOJIHBI
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
3aKOHBI bubmuorexa [JOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41a
s CBETA 4a6
49 JluH3bl 6 3 bubnmuotexa [JOK
' ONTHYECKHE https://m.edsoo.ru/7f41a



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

npuOOpHI 4a6
Paznoxenue bubmuorexa [JOK
4.3 OeJloro cBera B 3 2 https://m.edsoo.ru/7f41a
CIICKTP 4a6
Wroro no pazueny 15
Pa3znen 5. KBaHTOBBIE IBJIEHHA
Ucnyckanue u bubnmoreka [JOK
5.1 MTOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoctie bubmuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO s/Ipa
4a6
SepHbIe bu6mmoreka [IOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41a
peaku 426
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IM I MOYJIb
IToBTOpEHUE U
000011EeHHE bu6mmoreka [IOK
6.1 CoJZepKaHuUs 7 2 https://m.edsoo.ru/7f41a
Kypca GU3MKHU 3a 4a6
7-9 knacc
Htoro mo pazneny 7
[Ipomexyrounas 1 1
aTTecTaIus
OBIIEE
KOJIMYECTBO
102 4 27
YACOBIIO 0
[TPOIT'PAMME



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

IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

OBHLIEI'O OBPA30BAHUA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

pas3indaTrb SABJICHHUA MO0 OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SBICHUA B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNYECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKHE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (U3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTH  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

1.6

XapaKTCPU30BaATb CBOICTBa TCII, (1)1/13I/I‘IGCKI/IG SABJICHUSA KW IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTH4YCCKOC

BBIPAKECHHE

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucjie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh MPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA ()M3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a1aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIbl, CBs3bIBAIONINE (M3MUECKUE BETMYMHBI: HA OCHOBE aHaIN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BeITUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOMMBbIE JUIsS PELICHMs 3a]a4, OLEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH ITOMOIIA
bu3NYeCKUX METO/JOB, B OIKMCAHUU HCCIEAOBAHUSA BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WIIH
dbusznueckux  CBOMCTB  Ten:  (QopMynaHpoBaTh  MpPOBEpsSEMbIC
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBATh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS] C HCIOJIb30BAHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IPSMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHMs, cOOUpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pPe3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPapHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA q)HSI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINNOJIHCHUHN I/I3MepeHI/II71 C06I/IpaTB
OKCHICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJIMYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh TMPUHIMIBI  JEHCTBHS TPUOOPOB U  TEXHHYECKHUX
YCTPOMCTB, XapakTepU30BaThb MPUHUMUIIBI JCHCTBUS HW3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO WX OIHCAHUSA,
UCTIONB3YSl 3HAHUST O CBOMCTBaX (PUBMYECKUX  SBICHUH W

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUNH U TMYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANMIo, KOTOpas SBISIETCS NMPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BATh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, BlaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus nH(OpMaLuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

COo3/1aBaTh COOCTBEHHBIE KPAaTKHE NMUChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMHpopManuu (U3NIECKOTOo
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTtax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

8 KUIACC

IIPY BBINIOJTHEHUH y4EOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY’KaroIIHUX

Kona
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC




13

14

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHWCiIe (U3UYECKUE SBICHHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKH  CMBICT  HCHOJB3YEeMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AMHULB! (PU3MUECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYHMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tell, (DM3MYECKHUE SIBIICHUS W IPOIIECCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3allMChIBAaTh €r0  MaTeMaTU4YecKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemaTts pacy€THble 3a1audl B 2 — 3 eWCTBUS, UCHOJb3Ys 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMBbIe JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Tbl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (U3NYECKONH BEIMYMHBI C HU3BECTHBIMU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAONIOACHUIO (U3UUYECKUX SBICHUH WK
(GU3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBATH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUSA C HCIOIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEINYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (PpU3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM IMIPSIMBIX H3MEPEHUMN:
IUIAHUPOBATh HCCIIEZIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy,  (UKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpagHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA q)HSI/I‘IeCKI/IX BCIINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/Ip8.TB IKCIICPUMCHTAJIbBHYIO YCTAaHOBKY,
(91 (19% HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHHEM

XapaKTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HMCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb NPOCTHIC TCXHUYCCKHUC yCTpOI\/JICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/JI C TMOCJICHOBATCIIbHBIM W IApaJlJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HM JJI1  oOecrieueHHs O€30MacHOCTH TMpU  OOpalleHuu ¢
npruOopaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHSI 3/IOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO CONIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOLIMXCA 3HAHUW MU IYTEM CpPaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATh HWH(GOPMAINIO, KOTOpast

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUHA y‘{C6HLIX 3aJIaHuM Hay4YHO-

MOMYJSIPHYIO JINTEPaTypy (PU3MUECKOro CoJep)KaHUs, CIPaBOYHBIC




MaTepuansl, pecypcsl cetu VHTepHer; Bnagerb IpuEéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONH WJIM HCCIICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHbI MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IPU BBIOJIHEHUH yYeOHBIX TMPOEKTOB M MCCIEAOBAHUHA (HU3NIECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIPYMIbl, BBICTPAWBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHMCAHUIO HMX XaApPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I?»I/ILIGCKOC SABJICHUC

13

14

pacrio3HaBaTh IpOSIBICHHE M3YyYEHHbIX (PU3MUYECKUX SBICHUH B
OKpY’XarolleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBLACTATDH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

ONKCHIBaTh H3y4YEHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYUHBI, INPU OMHCAHUU TMPABUIIBHO
TpakToBaThb  (U3WYECKUH  CMBICT  HUCIOJb3YEMBIX  BEJIMYHUH,
0003HauEHHsI ¥ €AUHUIIBI (PU3MUECKUX BETMYUH, HAXOIUTH (OPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU

BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBaA TECII, (I)I/ISI/I‘ICCKI/IG SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0OBSCHEHHUE U3 2
— 3 JOTMYECKHMX IIaroB C IMOMOIIBIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHOJB3Ys 3aKOHbl M  (OPMYIHbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIS pelIeHUsl, IPOBOJUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJIyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOOAOB, MCIIOJIB3Yysd ONNHMCAHUEC MCCICA0BAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOAbLI, HWHTCPHPCTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMWTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTH MPU HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIEOBAaHUE 3aBHCUMOCTEH (M3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUN: MIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yIbTATHI
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/IKOB, ACJIaTh BbIBOJALI 11O PE3YyJIbTaTaM UCCICAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATH IIOJy4YCHHBIC

PE3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUMN

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalbHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IMpPHU PEIIeHUH Y4eOHO-IIPAKTUYECKHX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh HH(pOpMaIMIO O MpUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOHCTBAMHU, COXPAaHEHUSI 3I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprn(ammeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (HU3HUECKOTO COACPKAHUS B CETH
NHTepuer, caMoCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYyTU  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOTIOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBIMOJHEHUM YUYEOHBIX 3aJaHMA HAy4YHO-
MOMYJSIPHYIO JINTEPaTypy (DU3MYECKOro CoJep)KaHUs, CIpPaBOYHBIE
MaTepuaisl, pecypchl ceth VHTepHeT;, BiaxeTs NpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHus MHPOPMAIMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYT'yIO




1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ yd&ToM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3a BBINOJIHEHUEM ILIAHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Kon
pasnena JIEMEHTA
®U3UKA U EE POJIb B IOBHAHUN OKPYXXAIOIIET'O MHUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 Dusnyeckue SBICHUA: MEXAHWYECKHE, TEIUIOBBIE,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeaMuuHbL.  V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemrHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

[TpakTiueckue pabOThI:

H#HH#Par###113MepeHne paccTosHUI.

###Par#H#13mepenne o0bEMa KUIKOCTH M TBEPIOTO
1.5 Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.

#HH#Par###113mepene  TeMmnepaTypsl  IIPH [TOMOILU

JKUJKOCTHOT'O TEPMOMETpA U JaTUUKa TEMIIEpaTypbl
INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA
#HH#Par###CTpoeHne BelecTBa: aToMbl M MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###]/[Bwokenne  dactuir  BemiectBa.  CBs3b
2.2 CKOPOCTH  JBWDKEHHS YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBrHe YacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE

2.4 ###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE




2.5

2.6

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAIUIMUECKHX) TEJl.
B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX W HX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIBI

[TpakTuyeckue pabOTHI:

#H##Par###0neHka quaMerpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM Gotorpaduit).

#HHPar###0OneITBI 1m0 HAONIOLEHWIO  TEIUIOBOIO
pacIIupeHHsl Ta30B.

H#HAHPar#H#ONbITEL 10 OOHApPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBIIKCHHE
#HH#Par###CropocTsb. Cpenuss CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacy€r myTw U BpeMeHU
JIBIDKCHUST
SlBnenue uHepuuu. 3akoH MHepuuu. BzaumoneiicTBue
3.3 TeN KaK MPUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H##Par### lnotHocTh BemiecTBa. CBs3b TIJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BelecTBa
3.5 Cuita Kak XapakTepHCTHKA B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
3.7 ###HPar#t#ABnenne TsaroteHus u cuna Tsoxkectu. Cuna
' TSKECTU Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cwna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.
' Tpenue B mpupoje U TEXHUKE
3.9 #HH#Par###Crnoxxenue cui, HaNpaBICHHBIX IO OJHOU
' npsMoil. PaBHOAECTBYOIAs CHIT
310 [TpakTueckue paboThI:

OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS




(wrapuka B OKMJKOCTH, MOJEIU  3JIEKTPUYECKOrO
aBTroMoOmWIs u Tak gainee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HaKJIOHHOM  1uiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JEMOHCTPHUPYIOILHE
3aBHCHUMOCTB pacTshKeHUs (aedopMaruu) mpyKHHBI OT
OPUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIIpHUKaCarOIIUXCa HOBerHOCTCﬁ

®dusnueckue SBJICHUS B nmpupoac: IMpuMEpbl ABHKXCHUSA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOW IIPUPOJIE,
JIEWCTBUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpolcTBa: IMHAMOMETP, MOALUIMITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

JaBnenue TBEpHoro tena. CrnocoObl yMEHbIIEHUS U

1 YBEJIUYCHUS JaBICHUS
49 JaBnenue raza. 3aBUCUMOCTD JIaBlIeHUS ra3a oT 00bEMa,
' TEeMIEPATYpPhI
43 [lepenava naBneHus: TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackains. [TneBMaTHUECKE MalTMHBI
3aBUCUMOCTh  JIaBJI€HHUS KHJIKOCTH OT  TJIyOMHBI.
4.4 IMuapocratuueckuit mapagokxc. CooOmaronmecs cocyibl.
I'mapaBnuueckne MEXaHU3MBI
ATtmocdepa 3emnu 1 atMocdepHoe aasneHue. [TpuunHb
A5 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 W3mepenue armocepHoro nasineHus. [Ipubopsl ams
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apXumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3gyxomnaBanue
4.9 [TpakTueckue paboThI:




4.10

411

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B JKMIKOCTb YacTH Tea.
OmnpeneneHre BhITAIKMBAIOIICH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOorpyxéHHoe B KugkocTh.  [IpoBepka
HE3aBHUCUMOCTH BBITAJKUBAIONIEH CHIIbI, ACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tejaa. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOILCH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUJKOCTh YaCTH Tejla U OT IJIOTHOCTH
JKHIKOCTH. KouctpynpoBanue apeoMerpa WA
KOHCTPYMpPOBaHHWE  JIOJAKM M  OmIpeAelieHne €€

TPY30IO0IbEMHOCTH

duzngeckue SABJICHUA B npupoae: BINSHUEC
aTMOC(EepHOro JAaBJIeHHs Ha )KUBOI OpraHu3M, IIaBaHue
pBIO

TexHudeckue yCTPOHCTBA: COOOILAIOIIMECS COCYBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTb
£ 3 [Ipocthie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHAas
' I0CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
9.5 MOJIE3HOTO nercTBUs MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
£ g [Tonnass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS U
' COXpaHEeHHsI MEXaHUYECKOW YHEPTHH
£ g [TpakTudeckue paboThI:

###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU




8 KVIACC

Kox
pa3iena

pPaBHOMEPHOM JBM)KCHHHU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHUS
peryara. HMsamepenue KIIJI HakIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckne YCTpOMCTBA: pblYar, IMOJBWXKHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBbITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKUAKOIO M razoo0pa3HOro
6.2 cocTossiHMM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Telna
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeopuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
66 Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprusa. CnocoObl H3MEHEHUs! BHYTpEHHEN
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKIINS,
' U3JIy4eHue




KoanuectBO  TEIUIOTHL. VnenrHasgd  TEILIOEMKOCTDH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapoobpazoBanue w  KoHJeHcanus.  VcmapeHue.
6.10 Kunenue. VYpaenbHas  Temiota mnapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENd U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
#HHPar#H##OnbITEL 0  OOHApPY)KEHUIO JEWCTBUS CHII
MOJICKYJISIPHOTO TTPUTSIKEHUS.
#HHPar##H#OnbITl 10 BBIPAIlMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#HHPar###0OneITEl TIO HaOJIFOJEHUTO TEIUIOBOTO
paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.
6.17 ###Par##Onpenenenue naBieHUs BO3QyXa B OallJloHE

HITpULA.

H#HHHPar###0OnBITE, JTEMOHCTPUPYIOIINUE 3aBUCHUMOCTH
JaBJICHHUS BO3[yXa OT ero oO0bEéMa W HarpeBaHHs WU
OXJIAKCHUSL.

##HPar###11poBepka TUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par###Habmonenne M3MEHECHUS BHYTPECHHEN




SHEPTUU TeJNa B pe3ylbTaTe TEIUIoNepenayud U padoTh
BHEILIHHUX CHIJL.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEILIMBAHUH XOJOJHOW U rOpPsSYEN BOJIBI.
H#HH#Par####0Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJTY4YEHHOTO BOJOW IPH TEIJIOOOMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHONM — TEIUIOEMKOCTHU
BEIIIECTBA.

#H##Par####lccnenoBanye mpoiecca UCIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIBHOW — BIAKHOCTH
BO3/TyXa.

#H#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

6.19

@dusnyeckue SBICHUA B IPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHbIE SBJIEHUS B IPHUPOAE,
KpUCTaJIIBl B IIpUpoe, usnydeHue ConHua, 3aMep3aHue
BO/1I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HWHes, CHera.

TexHuueckue  ycTpoicTBa:  KamWUIsApbl, TMPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsDKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 37EKTPUUYECKOTO

7.3 nons. lIpyHIMO Cyneprno3unyu 3JIEKTPUYECKUX IO
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocutenn »snexkrpuyeckux 3apsgoB. DJIEMEHTApHBIN




anexTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
DJIEKTPUYECKUH  TOK.  YCIOBUSL  CYIIECTBOBAHUS
7.6
NEKTPUYECKOT0 TOKA. VICTOYHMKH IOCTOSTHHOT'O TOKA
JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
g Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE
7.
HaIpsHKeHHe
ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
7.9
COIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[locnenoBarenbHOE UM MapajUIeIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
Pabota W MOIIHOCTH JJIEKTPHYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
3 DNeKTpUYecKue Lenu U MOTPEeOUTENH >SIEKTPUUECKOMN
7.1
sHepruu B ObiTy. KopoTkoe 3ambikaHne
[TocrossHHbIE MarHuThl. B3amMoaercTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe mnoje 3eMiId U €ro
7.15
3HaYEHHE IS KU3HU Ha 3eMiie
6 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUIECKOTO TOKA.
7.1
[IpumMeHeHue IeKTPOMarHuToB B TEXHUKE
JlelficTB€ MAarHUTHOTO TOJS HAa IPOBOAHHMK C TOKOM.
DneKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonb3oBanue
7.7
JJIEKTPOJIBUTaTENe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
Onbertel @apanes.  SIBaeHue  3IIEKTPOMAarHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
7.19 DIEeKTPOTeHEPaTOP. Cnioco0mI MOJTYICHUS




NEKTPUYECKOM  BHEPrHHU.  ODJIEKTPOCTAaHLMU  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPIruun

7.20

[IpakTuueckue padbOTHI:

OnbIThl IO HAOMIOAEHUIO 3JIEKTPU3ALUM TeJl UHIYKIMEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka paldOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
NEKTPUYECKOTO0 CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwila CJHOXEHHS HaNpsOKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUIIBl TOKA MPHU MapajlyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHne  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLMIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKCHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPU
ux oObeauHEeHUM M pazgeneHuu. HccnenoBanue
JEMCTBHS DJIEKTPUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBHUCHUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI

TOKa U HaIpaBJICHUA TOKa B KaTyIIKE. I/I3y‘-ICHI/IC




7.21

I[el\/'ICTBI/DI MAriuMTHOIrO II0Ji1 Ha MPOBOJHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. Nszmepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO SABJICHUA 3HCKTpOMaFHHTHOfI HHAYKIHUU:
ucciaceag0oBaHUuC W3MCHEHMI 3HAYeHHUSI U HaITpaBJICHUIA

HMHAYKIOUMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBIIEHUS B  aTtMocdepe, IIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
pOJIb MarHUTHOTO TIOJIS JUISI JKU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue YCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIepMerp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPHUECKOW DHEPTHUH,
JIEKTPOOCBETUTEIILHBIC ~ MPUOOPBI,  HArpeBaTEIIbHbIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECCKUE
MPEJOXPAaHUTEIHN, JJIEKTPOMArHUT, OSJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
8.1 MexaHuueckoe JBWKEHHE. MarepuaibHas TOUKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
3 8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOMepHOE PSIMOJIMHEHHOE TBU)KEHUE.
8.4 CpenHsis W MrHOBEHHass CKOpPOCTb TeJda IpH
HEPaBHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHEMHOE

IBIKEHHUE




8.6

#H#HPar###Cro0onH0e nanenue. OnpiTel [ammes

#H##Par###PaBHoMEpHOE IBMIKEHHUE TI0 OKPY>KHOCTH.

8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HHHPar###] [puHuUI Cyneprno3uiuy CU
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
813 CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
814 #H##Par###(Cuna  TSHKECTH M 3aKOH  BCEMHPHOIO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHuYeckasi ckopocTb. HeBecoMocCTh U meperpys3ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
' TEJ0
##HPar####PaBHoBecre TBEPIOro Tela ¢ 3aKperIEHHOM
847 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H#HPar##PeakTBHOE JIBIKEHHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
i PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
5 SHEPruu U paboThl
[lorennmaneHast dHEpPrUs Tela, TMOIHIATOTO  HAJ
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHBI
395 ###Par###Kunetnueckass ~ sHeprua.  Teopema 0
' KUHETHUYECKON SHEPTUU
8.26 H#H##Par###3akoH COXpaHEeHUs MEXaHHIECKON SHEPTUN
[IpakTuyeckue pabOTHI:
8.27

OmpeneneHne CpemHEe CKOPOCTH CKOJBXEHHUs Opycka




8.28

8.29

WIH JBWKCHUS IIAapUKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBYDKEHUHM 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT cCcuiibl HOpMalbHOTO fdaBieHusa. OmnpeneneHue
kodhdunmenTa TpeHHus ckoimxkeHus. OmnpeneneHue
KECTKOCTU TpYyXKuHBL. OmnpenencHue padOThl CHIIBI
TPEHUSI TIPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTANBHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYroCTH  IIpU  MOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HETOIBIKHOTO M TOJBHKHOTO

0JIOKOB

®u3nYecKue SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIVBBI,
JnBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JIATYHUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTHUKU

. KoJie0aHU: TIepro/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IPY>KUHHBIN MAasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
0.4 [IpononbHble U MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOPOCTb €€ paclnpocTpaHEHHUs. MeXaHN4eCKHE BOJIHbI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHHE 3ByKa




9.6

HNudpa3Byk u yIbTpasByk

9.7

9.8

9.9

[IpakTryeckue paboTHI:

Omnpenenenne 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tlepuoja  KoJjeOaHMi
MOJBEIIEHHOr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjieOaHMiA
IPYKMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoa KoJie0aHui rpys3a,
MIOJIBEIIEHHOIO0 K HUTH, OT MaccChl Ipy3a U KECTKOCTH

npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHHUs
duznyeckue SBICHUS B npupoac: BOCIPUATHC 3BYKOB
KUBOTHBIMH, 3€MJICTPSCEHUE, CEUCMHUYECKUE BOJIHBI,
I[yHaMH, DX0

TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 37IEKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE CBONICTBa CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
dusnueckue SBIEHUS B TpuUpojae: OHOIOrHyecKoe
10.5 neiicTBue BUJIUMOTO, yIABTPaPHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUN
10.6 Texuuueckue YCTpOMCTBA: UCTOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11
111 JlyueBast monens cBera. MicTouHMKYM cBETa
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11.2

[IpsimonHeHOE pacpoCTpaHEHUE CBETA

Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpakKeHUs

11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IMPEJIIOMIIEHHS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeid B IMH3E
116 Ontuueckass cucrema ¢oroanmapara, MHKPOCKONA U
' TeJecKoIa
117 I'maz kak onTuyeckas cucreMa. biu3opykocTs H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHbIX 11BETOB. Jlucniepcus cBeTa
[IpakTryeckue paboOTHI:
#HH#Par####lccnenoBanue 3aBUCUMOCTH yria
OTpa’KEHMsI CBETOBOTO JIyya OT yrJjia MajJeHusl.
###Par###113yuenue  XapakTepuUCTHUK  M300paskeHus
IpeaMeTa B INIOCKOM 3epKalle.
#H##Par####lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO Jiyda OT Yrja HaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par###lonydenue  u300paXkeHUH C  TTOMOUIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pacCTOSHUSL U
ONITUYECKOM CUJITBI COOMpArOIIEeN JTUH3BL.
#HHPar##H#OnbpITEl 110 pa3ioKeHUIo0 Oenoro ceera B
CHEKTP.
#HHPar##H#OnbITEl 10 BOCHIPUATHIO I[BETa NPEAMETOB
MIpHU UX HAOJIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sBiIeHUs B npupoje: 3atMenus: ConHua u
11.10 JIyHbl, 11BE€Ta TeN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOA, pedpakius, paxyra, MUPax)
111 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,

(dboToanmapar, ONTHIECKUE CBETOBO/IBI

KBAHTOBUGIE ABJIEHUA




Onwitel Pezepdopna m mmaHeTapHas MOJCHIb aTOMa.

121
Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTBI
' JIuneityaTbie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Mozens
' aTOMHOTO siapa. M3oronsl
198 PaguoaxktuBHble npeBpaieHus. llepuon momypacnana
' aTOMHBIX sJIep
s SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl M SHEPIUU
128 Peaknuu cunresa u nenenus snep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 Snepnas osHepretuka. JledcTBHE — paguOAKTUBHBIX
' U3IYy4YeHUH Ha KUBBIC OPraHU3MBbI
[IpakTryeckue paboOTHI:
HabntonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4YEHUs.
HccnenoBanne TpeKoOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusiM).
N3mepenue paaroakTuBHoro ¢poHa
dusnueckue SABICHUS B TPUPOJAE: €CTECTBEHHBIN
palMOaKTHBHEIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paaMOaKTUBHOE M3JIYyYEHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IYy4YEHUN HAa OpPraHUu3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[Tonumanne ponu  (QU3MKK B  HAYYHOH  KapTHMHE  MHpa,;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucreMoobOpasywomell poaun (U3MKH B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTHHE MHUpa, O BKJIAJE POCCHICKUX U 3apyOCKHBIX YUIEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJIE), O JIBIXKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUHU NPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3HUECKUX
SBJICHUH B OKPYXXAIOLIEM MHUPE, BBIAEIASA X CYLIECTBEHHBIE CBOIICTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKU U UCIOJIB30BAaHUE UX JUISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/IBI/I‘IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHHsT TPaBWJI O€30MAaCHOTO TpyJa: HaOmrofeHuEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTANIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIIBHO COOUpATh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH MOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (u3MYECKHX  MOJeIei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX Tel, IUIAHETapHAas MOJETbh aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO f]pa) U YyMEHHME NPUMEHSTh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

YMmeHne oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C ONOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIONINE  (PH3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEJOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OICHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINGL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJ€ OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrmeyeHHss O€30HMacHOCTH — NpPHU
oOpamieHun ¢ OBITOBBIMH ~ NIpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAWIIEH cpene; MOHMMaHUe
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHIM

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HAa OCHOBE WMCIONIMXCSA 3HAHWA H
JIOTIOJIHUTEIbHBIX ~ MCTOUYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3a/JlaHUil HAyYHO-TIOMYJSAPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BinaaeHue 0a30BbBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMaLMd M3 OJHON 3HAKOBOH CHUCTEMBI B JPYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE

Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe aBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEIHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEpHOE nBIKeHUE. CpenHss ckopoctb. Dopmymna s
1.2 BBIYKCIICHUS CPeHEH ckopocTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JNBIMKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4ae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI MPOEKIHHU CKOPOCTHU, TPOEKINH
MepeMeNIeHNs, TyTH, KOOPIWHATHl TMPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBHUCHUMOCTh KOOpJIWHATHl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
Sl =vg #I+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIMU CKOPOCTH M IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy +d, -1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEeMEIICHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
IPSIMOJIMHEHOM JBMKEHUU
CBobOomHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
BEePTHKAIH (JBW)KEHHE TeJda BHU3 WM BBEPX OTHOCUTEIBHO TOBEPXHOCTH
15 3emumn). ['paduku 3aBUCHUMOCTH OT BpPEMEHH JUIsi TPOCKIIMH yCKOPEHWS,

NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla IO

BEPTHUKAIH




CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna AJid BBIYMCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TEPHOL

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. PopMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTs Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxeHue cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpA CUIIBI, ACUCTBYIOIIEH Ha
TEJI0
B3anmopeinicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-F
TpeHue Mokosi U TpeHHE CKONbXEeHUs. PopMyIa I BBIYUCICHUS MOJYJIS CHJIBI
TPEHUS CKOJIbKEHUS:
1.12 F_=un-N

By




1.13

Hedbopmarnus tenma. Ympyrue u Heympyrue nedopmarnuu. 3akoH yHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucCTeMEl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKkoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUKEHUE

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexannueckas MOITHOCTB:

N=24
I

1.18

Kunernueckas u MOTCHIUAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYUCIICHU S

KHHETHYISCKOM OHCPIUU:

J'HUE
By

TeopeMa 0 KMHETHYECKOM OHCPIUHU. CDOpMy.TIa JJIA BBIYHUCIICHUA HOTCHHH&HLHOﬁ

OHCPIruu T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,= mgh




1.19

MexaHndeckas OHEPIus:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM 3HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.

[TpeBparenre MexaHMUYECKON SHEPTUU MTPU HAJTMYUU CHIIBI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBnenue TBEpAOTrO TEINA.

@opmyia i1 BBIYMCIICHHS TABJICHUS TBEPIOTO Tena:

_F
p==

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
lMunpocratuyeckoe naBieHne BHYTPU KUIKOCTH.

CDOpMYJ'Ia JJIsL BBIYUCIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

1.24

3akoH ApXI/IMCI[a. d)opMlea AJid - OIPCACIICHUA BBITAJIKMUBAIOIICH CHIJIBI,

JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Fape =PEV
VYcnoBue mnaBanua Tena. InaBanue CYI0B 1 BO3AYXOILIIABAHUEC

Mexannueckue KoJjebaHus. AMIUTMTYyda, TEpUOJ M YacToTa KoJIeOaHHil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY M MEPUO/I KOJIeOaHU:

1.25

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue >SHepruu Impu

KoJIeOaTeIbHOM JABHMXXCHHUU




1.26

3aryxatomue kojaebaHus. BerHykaennbie konebanus. Pezonanc

1.27

1.28

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIECPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. MH(ppa3ByK U ylnbTpa3ByK

1.29

Ilpakmuueckue pabomul

W3smepenue cpenHedl IUIOTHOCTH BEIIECTBA; apXUMEAOBOW CHIIBL;, KECTKOCTH
HPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CHJIBI TPEHMS, CHJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHus Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl MU
nepuoAa KoyieOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasTHUKA; MOMEHTA CHJIbL, JCHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YINPYrocTH IpU NOABEME Ipy3a C MOMOILBIO HEMOABHKHOIO
6s10Ka; pabOTHI CUJIBI YIPYTOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOLIEN CHIIBI
OT MAcChbl Te€Ja; CUIbI TPEHUSA CKOJIBXEHUSA OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEIEHHU
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoaa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepUoaa
KOJIeOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHNE HE3aBHCHUMOCTH IEpHOoJa KoJIeOaHU HUTAHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue s61eHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IUUHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHUKE, TPUIUBBl W OTJIMBBIL, JBH)KEHHE IUIAaHET COJIHEYHON CHCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, PbIYard B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceilicMUuYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea. CUUJOMETP, NATUYUKU TOJIOKEHHS, PACCTOSHHUS U
YCKOpEHUs, WHAMOMETp, TMOAIIMUIHUKYA, PAaKeTbl, pblYar, MOABUKHBIA U
HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHW3MbI B OBITY,

COOOMIArOIINECS] COCYBI, YCTPOWCTBO BOJOINPOBOJA, THAPABIMUYECKUI Tpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUST  MOJICKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO B Tra3000pa3HOr0 COCTOSIHUM BEIEeCTBA.
Kpucrannudeckue u amopdHbie Tena
55 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABUKEHUS YacTHI] C
' TeMriepaTypoii. bpoynoBckoe nBmwxkenue, mudysus
2.3 CMmauyuBaHue Y KaWJUISIPHBIC SIBIICHUS
2.4 TennoBoe pacIIMpEeHUE U CKATUE
2.5 TennoBoe paBHOBECHE
oy Buyrtpennsst sHeprus. Pabora u Teruionepemada Kak CIOCOOBI H3MEHEHUS
' BHYTPEHHEHN 3HEpruu
2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUEHUE
HarpeBanue wu oxnaxnaenue Tein. KoaumdyecTBO  TEIIOTHL. Y JeiabHas
TEIIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIIOBBIX MpOIEccax. YPaBHEHHE TEILIOBOTO
OajaHca:
2.9
O +0, +..=0
Hcnapenne u konaeHcauus. M3MeHeHHME BHYTpPEHHEH HHEpruM B Ipolecce
210 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa
' napooOpazoBanusi: L = Q/m
2.11 BnaxxnocTs BO3nyxa
[InaBnenne wu kpucrtasuzauus. V3MeHeHHe BHYTPEHHEW DSHEPruM INpH
MJIaBJICHUU U KPUCTAIUIM3AIUH. Y IeTIbHAS TeTUTOTA TUIaBJICHUS:
2.12 ) Q
“m
213 BuyTpenHsia sHeprusi CropaHusi TOIUIMBA. Y IeTbHAS TEIJI0Ta CrOPaHUs TOTUIMBA:

q=Q/m




2.14

[Tpuntumne! paboTs! TeroBsix ABuraTenei. KI1I remmoBoro asuraresns

Ilpaxmuueckue pabomol
H3mepenne ynenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, IOJIYYeHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (DUKCHPOBAHHOM

MacCCbl, B KOTOpPYIO OIIyHICH HaI‘peTbe/'I HUWJIMHAP, KOJUYCCTBA TCIUIOTHI,

2.15 OTJAHHOT'O HArpeThIM LWJIMHIPOM, IOCJIE OIYCKAHMS €ro B BOJAY KOMHATHOM
TCMIICPATYPhI; OTHOCHUTEIBHON BJIQYKHOCTH BO31yXa, y,[[eJIBHOfI TCIIJIOThI
IaBieHuss Jbpaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  MpPHU
PA3JIMYHBIX YCJIOBUAX; ABJICHUA TermiooOMeHa npu CMCUIMBAHHUU XOHOHHOfI u
ropsiuei BOJbl; polecca UCapeHus
QDusuueckue s6n1eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIIpHBIE

2.16 SABJICHUS] B MPUPOJE, KPUCTALIBI B Npupoje, usiydenue ConHila, 3aMep3aHue
BOZI0EMOB, MOPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHEeTa
Texnuueckue ycmpoticmea: KanuuIsApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,

917 JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS

' JIOMOB, THTPOMETPBI, IICUXPOMETP, MMapoBasi TypOWHA, JABUTaTelh BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexrpuzanus Teil. J[Ba BUa JIEKTPUUECKUX 3aps0B

3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia

34 Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mnois. IIpuHuun

' CYINEPIIO3UINH AIEKTPUUECKUX MOJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snextpuueckux 3apsfaoB. JlelcTBHE DJIEKTPUUYECKOTO IIOJIS  Ha
- OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU
[TocTosiHHBIN AIEeKTpUYECKU TOK. JleicTBUS 3mekTprudeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t,U=A/
DNEKTPUYECKOE COITPOTUBIIEHUE. Y AENBHOE DJIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R=pl/S

3.8

3akon Oma just yyactka snekrpuueckoi rermum: | = U/R




[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:

1, =1, U=U,+U,. R=R +R,

3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO COINPOTUBIICHUS:
U=U;I=1+1;R=2.
2
CMeliaHHbIE COEIMHEHUS IPOBOIHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
3.12 OneiT Opcrena. MarHuTHoe Moj€ MPSMOTO IPOBOAHMKA C TOKOM. JIuHum
' MarHMTHON UHIYKLIUU
313 MarautHOoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaummozneicTBue IOCTOSHHBIX
' MarHuToB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. SABnenne snekrpoMarauTHON nHAyKUuu. [lpasuno Jlenna
Ilpakmuueckue pabomul
W3smepeHne  DIEKTPUYECKOTO  CONPOTUBIICHHS  PE3UCTOPA;  MOIIHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOLIETO B IIPOBOJHUKE
3.16 (pe3ucTopsl, JIAaMIOYKa), OT HAIPSHKEHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
' COIMPOTHUBIIEHUS OT JUIMHBI POBOJHUKA, TUIOIIAIN €0 MONEPEYHOr0 CEYEHUS U
YIEIBHOTO CONPOTUBIICHHUS.
IIpoBepka mpaBwiia I NEKTPUUYECKOTO HANPSHKEHUS MPU TOCIEI0BATEIBHOM
COECIMHEHUN IPOBOAHMKOB; IpaBWJIA JUISl CHIIBI AJIEKTPUYECKOTO TOKa IIPH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
Qusuueckue s6neHUs 6 npupooe: SIEKTPUYECKUE SBICHHMS B aTMocdepe,
3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MarHUTHOE T0Je 3eMiTd, Ipel( MOoJIoCoB,
POJIb MAarHUTHOTO MOJIS 1711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: DIEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, PEOCTar,
3.18 CUETUYMK  DJIEKTPHUYECKOW  DHEPIuH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUIECCKUE

NpECaAOXPAaHUTCIIN, OJICKTPOMAIHUT, OJJICKTPOABUTATCIIb MOCTOAHHOI'O TOKa,




TCHEPATOp MOCTOAHHOI'O TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojnensb cBeta. [IpsmMonnHeiiHoe pacpocTpaHeHue CBeTa
3.21 3akoH oTpaxeHus cBera. [mockoe 3epkano
3.22 [Tpenomnenue cBera. 3aKOH PEJIOMIICHHUS CBETa
3.23 Hucniepcusi cBera
3.2 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
Ilpaxmuueckue pabomul
###HPar##13MepeHnne ONTHYECKON CWIBI COOMparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparolei JTUH3bI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
M300paxKeHMsI, KOTJla MPEJAMET PAacIoJOKEH B JBOMHOM (oOKyce), ToKa3aTes
3.26 MIPEJIOMJICHUS CTEKJIA.
#H##Par###ccnenoBanue cBOMCTBa M300paXKEHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TPEJIOMJICHHS CBETOBOIO Jiyda OT YIJia MajeHUs Ha
TPaHULIE «BO3JIYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe: 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
' ONTHUYECKHUE sIBJIEHUs B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBGBGIE ABJIEHUA
i1 PanmunoaktuBHOCTh. Anbda-, Oera-, ramma-usnyuenus. Peakuunu anbda-u Oera-
' pacmajna
4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-gactuil. [Inanerapras mogens aToma
4.3 CocraB aroMHorO sigpa. M30TOomnsl
4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
4.5 SnepHble peakuu. 3aKOHBI COXPAHECHUS 3aPSI0BOTO U MacCOBOTO YHCEI
Qusuueckue s61eHUs 6 nNpupode. E€CTECTBEHHBIH paIMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PaJdOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX M3ITydeHUH Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUIYAbHBIN 103UMETp, Kamepa

BunbcoHa, snepHas sHEpreTuka
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