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Pabouasg nporpamma mno ywyeOHoOMy mnpeametry «®Pusnka» (0a30BbId YpPOBEHB)
(npenmetHas obnactb «EcTecTBEHHO-HAYUYHBIE MPEAMETHI») (J1ajJee COOTBETCTBEHHO —
nporpaMma 1o (usuke, (u3MKa) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY, COAEp’KaHUE
oOy4eHHsl, TUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl MO (PU3UKE, TEMATUYECKOE
IJIaHUPOBAHUE.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma no ¢usuke Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs COCTaBIEHA
Ha OCHOBE MOJIOKEHUW W TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3zoBaTelibHOM mporpammsbl, npeacraBieHHbIXx B @I'OC OO0, a Takxke
¢ yu€ToM deaepanbHOi pabodeii mporpaMMbl BocriuTaHus 1 KoHIlenuu npemnoaBaHus
yueOHoro npenmMera «Dusukay.

ConepxkaHue TporpaMMbl 1O  (U3MKE HAmpaBiIeHO Ha  (QOpMHUPOBAHHE
€CTCCTBEHHO-HAYYHOW I'PAMOTHOCTH OOYYAIOIINXCS M OPTraHU3aIMI0 U3YYCHHS (PU3HKH
Ha JIeATeILHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH
yuyeOHoro mnpeaMera B peanusanuu TpedoBannit PI'OC OOO k mIaHUPYEeMbIM
JUYHOCTHBIM M METAlpeJIMETHBIM pe3yJibTaTaM OOYYCHHsS, a TakKe MEKIIPEIMCTHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHwUsL.

[Iporpamma 1o ¢Qu3MKe ycTaHaBJIMBAET paclpeleseHue y4eOHOTo Marepuaia
no rojam oOydeHus (MO Kiaccam), MpejyiaraeT MPUMEPHYIO TOCIe0BATEIbHOCTD
U3y4YEeHHs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOrO COJEpKAHUSI U yuéTe
BO3PACTHBIX OCOOCHHOCTEH 00yJaroNuXxcsl.

[Iporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/IaHUU paboyeit mporpaMMbl 10 y4eOHOMY MpPEIMETY.

®dusnka SABIAETCI CUCTEMOOOPA3YIONUM I €CTECTBEHHO-HAYUHBIX YUeOHBIX
NPEIMETOB, TIOCKOJIbKY (pH3nMyecKkrue 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, Ouoyiorueil, actpoHoMmuer u (usmdeckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHO-HAy4YHYIO KapTHHY MHpa, MPEIOCTaBIsAeT HauOoyiee SICHbIC
oOpasibl MPUMEHEHUS HAy4HOTO METO/a IO3HAHHS, TO €CTh CHoco0a MONYyYCHHS
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onmna w3 THaBHBIX 3ajad  (Pu3ndeckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpeca
K HayKe y 00y4arouuxcsi.

Nzyuenue ¢us3ukyn Ha 0a30BOM ypOBHE MPEANOaracT OBIAJCHHUE CIIEIYIOINTUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAyYHO OOBSCHSTH SIBIICHHUS,

OIICHWBaTh W  TOHUMATh  OCOOCHHOCTH  HAyYHOTO UCCIICIOBAHNS;

WHTEPIPETAPOBATH JTAHHBIE W MCIOJIb30BaTh HAy4YHBIC JOKA3aTEIHCTBA
JTUTSI TIOJTY9YEHHUST BEIBOJIOB.



Henu u3ydyeHus: GpU3MKU Ha YPOBHE OCHOBHOT'O OOIIIETO 00Opa30BaHUs OMPECICHBI
B Konuemnmum npenomaBanus y4deOHoro mnpeamera «Dusmka» B 00pa3oBaTeNbHBIX
OpraHu3aLuaX Poccuiickon Oenepanuu, pealn3yIonuX OCHOBHEIE
oOmeoOpa3zoBareibHble  NpOrpaMMbl,  yTBEepKIEHHOW  pemenuem  Kosuieruun
MunuctepctBa npocBelienus Poccuiickoit @enepanuu (npotokosn ot 3 nexadps 2019 r.
Ne [TK-48H).

Henu uzyuenust Gpu3mKu:

npuoOpeTeHre WHTepeca M CTPeMIICHUS OOYYaromMXCs K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe TO3HaHUS U (QOPMHUpPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SBICHUSIM;

GopMuUpoOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3y4YeHHs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopMupoBaHUE TPEACTABICHUH O ponu (QU3UKKA IS Pa3BUTUA JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayuied npodeccruoHaIbHOM
JESTeNLHOCTH, CBSI3aHHOUW ¢ (DM3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMY O0yUeHHUIO B 3TOM
HarpaBJICHUH.

JlocTH)XeHre 3TUX IIeNiel MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 0OecrieunBaeTCs pelIeHUEM CIEAYIONINX 3a/1ay:

NpUOOpETeHNE 3HAHWM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

npuoOpeTeHne YMEHUW ONUCHIBAaTH U OOBSACHATH (DU3UYECKUE  SIBJICHUSA
C MCTIOJIb30BaHHEM TOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJOB PEHICHUS MPOCTEHINX PACUYETHHIX 3a7a4 C HCIIOJIb30BAaHUEM
duznuecKknx MojieNield, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HaOJIOJaTh MPHUPOAHBIC SIBICHHS U BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHI M DKCIEPUMEHTATIbHBIE HCCIEAOBAHMS C HCIOJIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboThHI ¢ HH(pOpMaImen GU3NIECKOro COAepIKaHuUs, BKIIOUYas
uHOPMAITMI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKH, aHalu3 W KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO cdepaMu TPOPECCHOHATBLHON  JIESITCIBPHOCTH, CBSI3aHHBIMH
C (u3uKol, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JOCTHKCHHUIX
duznueckon HayKH.

Ha wu3yuenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOIO OONIETro
oOpa3oBanus orBoauTcs 238 wacoB: B 7 Kiacce — 68 uwacoB (2 waca B HeIe),
B 8 Kitacce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HezIel0).

[Ipennmaraemsrii B mporpamme 1o (pu3uke nepevdeHp 1ad0paTOPHBIX PabOT M OMBITOB
HOCUT PEKOMEHAATENbHBIA  XapakTep, YYHTENb JeiaeT BbIOOpP MPOBEACHUS
7a00OpaTopHbIX pabOT U ONBITOB C YYETOM MHAMBUIYAIbHBIX OCOOEHHOCTEH
OoOydJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpejaraeMbplX B paMKax
OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMEHa M0 (U3UKE.



COIAEPKAHUME OBYUYEHUA

7 KIJACC
Pa3nen 1. ®u3nka u e€ posib B NIO3HAHNH OKPYKAIOIIEro MUpPa
®usuka — Hayka o npupogne. fsimeHus npuponsl. Dusznueckue ABICHUA:

MEXaHUYECKUE, TEILUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.
duznyeckue BennunHbl. M3mepenne pusnyeckux BenuunH. Ousnueckue npuOophl.
ITorpemHocTs u3MepeHnit MexayHapoaHas CUCTEMA €UHHIL.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4aloT  MPUPOIY.
EcTtecTBeHHO-HAYUYHBIM METO/I MO3HAHUS: HAOII0EeHUE, TOCTAHOBKA HAYYHOT'O BOMPOCa,
BBIJIBDKEHHE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BbsICHEHNE HA0II01aeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBI0 MOJICTICH.

Jlemoncmpayuu
MexaHn4ecKkue, TeIIOBbIC, JIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckure MpuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM
npuOopoMm.

JlabopamopHwvie pabomul u onvimul

OmnpeneneHre MEeHbI AeISHUS ITKaIbl H3MEPUTEITHHOTO MPHOOPA.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3MepoB MaIIbIX Tell.

W3Mepenne TemnepaTypbl Py TOMOIIH XUIKOCTHOTO TEPMOMETpA U TaTINKA
TeMIIepaTypBbI.

[IpoBeneHue wccueaoBaHus IO MPOBEPKE THIIOTE3BI: JAIBHOCTh TOJETA MIapUKa,
MYIICHHOTO TOPU30HTAIBHO, TEM OO0JIBIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pasjen 2. [lepBoHayaibHble CBeJIeHUs 0 CTPOEHHUHU BellleCTBA

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mephl. ONbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>xkeHue yactull BeuectBa. CBsi3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYPOI.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBrue 4acTHI] BelIeCTBA: IPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, XUIKOCTEM M TBEPABIX
(KkpucTaminyeckux) Tell. B3auMocBs3b MEXAYy CBONCTBAMHU BEUIECTB B Pa3HbIX
arperaTtHbIX COCTOSIHUSIX U HMX AaTOMHO-MOJIEKYJISpPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO IBUKEHUSL.

Ha6monenue nuddysun.

HaGmronenne sBiieHUN, OOBSICHSIONIUXCS TPUTSHKEHUEM WM  OTTAIKHBAHAEM
YJaCTHII BEIIECTBA.



JlabopamopHvie pabomul u onvimol
OrueHka 1uamMeTpa aToMa METOA0M PSJIOB (C UCIIOJIb30BaHUEM (GoTorpaduii).
OnbIThI 1O HAOTIOJIEHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.
OMbITHI IO OOHAPYKEHUIO AEHUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. JIBu:keHne ¥ B3auMojielicTBHE TeJl
Mexannyeckoe ABUKEHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE ABUKEHUE. CKOPOCTb.
Cpennsig CKOpOCTh MPU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTu U BpEMEHU IBUKCHUA.
SBnenue nHepuuu. 3aKOH HHEpUUH. B3anMoaeicTBUE TENl KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JIBMKEHHUS Tell. Macca Kak Mepa MHEPTHOCTH Teja. IImoTHOCTh BeuiecTsa.
CBs13b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B €ITMHUIIE 00BEMA BEIIECTBA.

Cuna kak XapakTepucTHKa B3auMojiecTBHs Tenl. Cuiia ynpyroctd u 3akoH ['yka.
N3Mmepenne cuiibl ¢ MOMOIIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TshkecTu. Cua
TSKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTts. CriokeHue cuil, HalpaBJIeHHbBIX
no oaHoW mpsiMmoi. PaBHojaeicTByromas cui. Cuna TpeHus. TpeHue CKOJbXKEHUS U
TPEHUE MOKOA. TpeHne B NpUpoOae U TEXHUKE.

Jlemoncmpayuu
HaGmronenre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenne cKkopoCTH NPsIMOJIMHEMHOTO ABUKCHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne naMeHeHusi CKOpOCTH MPY B3aUMOCHCTBUU TeE.
CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TEJ.
CiioxxeHue cui, HalpaBJICHHBIX IO OJTHOM MPSIMOM.

JlabopamopHuvie pabomul u onvimul

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapyKa B )KUIKOCTH, MOJAEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa Mo HaKJIOHHOU
IJIOCKOCTH.

OrnpezeneHne MIOTHOCTH TBEPIOTO Tea.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTIKEHUS (edhopMaIiim) mpy>KMHbI
OT MPUWIOKECHHOM CHJIBL.

OnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHHUS OT Beca Tela
U XapaKTepa COMPHUKACAIONIUXCS IOBEPXHOCTEM.

Paznen 4. /laByieHue TBEPABIX TeJ, dKHUAKOCTEN U ra30B

HNaBnenue. CrnocoObl yMEHbBIIEHUSI W yBEIMYEeHUs JaBiieHus. JlaBmeHue rasa.
3aBUCUMOCTH JABJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepegava maBnenust TBEPABIMU
TeJaMHu, JKUJIKOCTSIMU M Tra3zaMu. 3akoH [lackans. IlHeBMaThuecKkue MAalIUHBIL.
3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TrayOuHbl. [‘mapocrathueckuil mapajokxc.
Coobmatomuecs cocyanl. ['upaBnnyeckue MeXaHu3Mbl.

Atmocepa 3emun u armocdepHoe pgaBieHue. I[IpUyuuHBI CyIIECTBOBaHUS
BO3aymHON o0onouku 3emnu. OnbeiT Toppuuernu. M3mepenue arMochepHOro



JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 IABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHUs: aTMOCPEPHOTrO TABICHUS.

JlelicTBUE )XUAKOCTH U Ta3a Ha IIOIPYKEHHOE B HUX TeJI0. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUIKOCTBIO U Ta30M.

Coob1maronuecs: Cocy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aeiicTBuss aTMOCHEPHOTO JABICHUS.

3aBUCHUMOCTbH BBITAIKUBAIONIEH CUITBI OT 00BEMA MOTPYKEHHON YaCTH Teja U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue 1UIaBaHUs TeN: IUIABAaHUE WM TIOTPYXKEHHE Tel B 3aBUCUMOCTH
OT COOTHOIIICHHUS TJIOTHOCTEMN TeJa U JKUJAKOCTH.

JlabopamopHvie pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tela B BoJE€ OT 00bEMaA TMOTPYKEHHOU
B >KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITAIKUBAIONICH CHIIBI, JEUCTBYIOIIEH Ha TeNo, MOTPY:KEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITUIKUBAIOMIEA CHWJIbI, JEUCTBYIOIIEH HaA TEJO
B )KMJIKOCTH, OT MacCCBhI TeJla.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbI, AEHCTBYIOIICH
Ha TEJIO0 B KUJKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTh YACTH TeJIa U OT INIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA W ONpPENCIICHUE €€
rPy30I0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTb. JHEePrus

Mexanndeckasi pabora. MoOITHOCTS.

[IpocThie MEXaHMU3MBI: pbIYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBmiio paBHOBeCHS
peiuara. I[IpumeHeHHne mNpaBWia paBHOBECUS pbluara K OJIOKY. «30JI0TOE MPABUIIO»
mexaauku. KI1J] mpocteix Mexann3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunerndeckas ¥ noTeHImainbHas sHeprus. [Ipespamenne
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUHU B IPYroi. 3aKOH COXPaHEHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[TprmMepsI MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomvl u onvimol

Ompenenenne pabOTBI CWIIBI TPEHHS TIpM  PABHOMEPHOM JIBIDKCHHHM — Tejla
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.

HccnenoBanue yCcIoBHA paBHOBECHSI phIyara.



N3mepenue KII/] HakTOHHOM INTOCKOCTH.
N3yudeHne 3aKk0Ha COXPAHEHUS MEXaHUYECKOU DHEPTHH.

8 KJIACC

Pa3nen 6. TenioBble siBJIeHHUS

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONbITHI, TOATBEPAKAAIOIINE OCHOBHBIE TIOJIOAKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopgenun  TBEpAOro, JKHAKOTO W Ta3000pa3HOrO0  COCTOSHMM  BeIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHUE CBOMCTB Ta3oB, KUAKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKOU Teopun. CMaurBaHue
U KanWJUISIpHBIE ABJIEHUs. TenaoBoe paciupeHue U coxaTue.

Temnepatypa. CB43b TeMHepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBM)KEHHUS YACTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHSI BHYTPEHHEW SHEpPruu: Teruionepenada u
coBeplieHue paboThl. Buabl Temonepeaavu: TEIMJIONMPOBOJHOCTh, KOHBEKIIUS,
U3JIy4YEHHUE.

KoanuecTBO TemaoThl. YelbHash TEIJIOEMKOCTh BeEIleCTBa. 1€IIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro OanaHca. [lnmaBneHue u oTBepaeBaHHE
KPUCTAJUTMYECKUX BEIECTB. YJenbHas TeIyioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHneHcanus. Hcmapenuwe. Kumenwe. VYjaenpHas Temiota IapooOpa3oBaHUS.
3aBUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayXa.

DHeprus TOIUIUBA. Y eJIbHAs TEIJI0Ta CTOPaHus.

[Tpunnume! padoTsl TetuioBsix apurarenei KI1/[ remmoBoro neurarens. TemaoBsie
JIBUTATEJIN U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUsI U IIPEBPAIICHUS SHEPTUHU B TETUIOBBIX ITPOIIECCaX.

Ilemoncmpayuu
Ha6monenne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
HaGmroieHne SBJIICHUI CMaYMBaHUS U KaITWJIISIPHBIX SIBJICHUM.
HaGmroeHre TermioBoro pacmmpeHus Tel.
N3menenne naBiieHMs Tra3a Mpd HM3MEHCHHMH OO0BEMa W HArpeBaHUHM WU
OXJIAXKJICHHH.
[IpaBuna u3mMepeHus TEMIIEPATYPHI.
Buapr Teronepenayn.
OxJta>kJIeHHE MPH COBEPIICHUH PAOOTHI.
HarpeBanwe ripu coBepiiieHHH padOThl BHCITHUMH CHIIAMH.
CpaBHEHME TEIUTOEMKOCTEN pa3INYHBIX BEUIECTB.
Habmronenne kuneHus.
HabmroneHne mocTosHCTBA TeMIepaTyphl MPH TIJIABJICHUH.



Mopenn TemIOBBIX ABUTATEIEH.

JlabopamopHvie pabomul u onvimvl

OmnbBITEI IO OOHAPYKEHHIO JCHCTBHS CHJI MOJIEKYJISIPHOTO MPUTSHKECHUS.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

OmnbITE 0 HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH M TBEPIBIX
TeTL.

Omnpenenenre naBaeHUs BO3IyXa B OaJUIOHE MITIPHULIA.

OmnBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3JIyXa OT €ro o0béMa u
HarpeBaHUsI WA OXJIAXKICHUSI.

[IpoBepka TrUMOTE3bl JIMHEHHOW 3aBHUCHMOCTH [UIMHBI CTOJIOMKA SKHJIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmronenmne n3sMeHeHnsl BHYTPEHHEH SHEPTUU Tella B pe3yJIbTaTe TerIonepe1adn
M paOOTHI BHEITHUX CHIL.

HccrnenoBanne sBJICHHS TEIIOOOMEHA TIPU CMEITMBAHUH XOJOJHOW U rOpsSYeid
BO/IBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH TMpH TEII00OMEHe
C HarpeThIM METAJUIMYCCKUM IFITHHIPOM.

Omnpenenenre yneabHON TeMI0EMKOCTH BEIIIECTBA.

HccrienoBanme mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOHN BIaKHOCTH BO3AyXa.

Omnpenenenre yaeabHOM TeTIOTHI TUIABJICHUS JIbA.

Paznen 7. JjekTpryecKue M MATHUTHbIE SIBJICHUS

OnexkTpuzanus Tea. JBa pojaa  AIeKTpUYECKUX 3apslioB. BzaumojeilcTBue
3apsKEHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTD CHIIBI B3aUMOAECHCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKY TEIaMu ).

Onektpuueckoe Tmone. Hampssk€HHOCTh  AyeKTpudeckoro moiid.  [IpuHuun
CYHEPIIO3UIIMHU JICKTPUUECKUX TOJIel (Ha KaueCTBEHHOM yYpPOBHE).

Hocutenu »snexkTpuyeckux 3apsoB. DJIEMEHTApHBIM JIIEKTPUYECKHN 3apsl.
Crpoenue atroma. [IpoBOAHUKHM W HUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsaa.

DNEeKTPUUECKUU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOT0O ToKa. McTounuku
MIOCTOSIHHOTO TOKa. JIEHCTBHUSI AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DIeKTpudeckoe HampsokeHue. CompoTUBIICHHE
MIPOBOJIHUKA. Y IENbHOE COMPOTUBICHHE BelecTBa. 3akoH Oma s ydacTKa Iemu.
[TocnenoBaTenpbHOE U MapaLIENbHOE COEAUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTpUUECKOT0 ToKa. 3akoH Jkoynsa—JIeHmna. DineKkTpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON dHEpruu B ObITy. KOopoTKoe 3aMbIKaHUE.

[ToctossHHBIE MarHuThl. B3anMOAENCTBUE MOCTOSAHHBIX MAarHuTOB. MarHutHoOe
nojie. MaraHutHoe 1oJjie 3eMJId UM €ro 3HaueHue IS KU3HU Ha 3emiie. OnbIT Opcrena.



MarauTtHoe mnoJie 3JIEKTPUYECKOro Toka. [IpruMeHeHue 3JIeKTPOMAarHUTOB B TEXHHUKE.
JleficTBEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSHHOTO
Toka. Mcnosb3oBaHue DIEKTpOABUraTeaed B TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Onertel @apanesd. SBneHune snekTpoMarHuTHOM WHAYKIMH. IIpaBuno Jlenua.
Onextporeneparop. CrocoObl MOIYUYEHHs JIEKTPUUECKON DHEPIHH. DIEKTPOCTAHLUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIeKTpu3anus Ted.
JIBa poja 3JIEKTPUUYECKHUX 3apsI0B U B3aUMO/ICHCTBUE 3apSKEHHBIX TEJI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMA.
DIIEKTpOCTaTUYECKAS] UHTYKITHSI.
3aKOH COXpaHEHUS MNEKTPUUECKUX 3aPsIAO0B.
ITpoBOJIHUKH U JUATEKTPUKH.
MoenupoBaHue CUIOBBIX TUHUM AJIEKTPUYECKOTO MOJIA.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeHCcTBUS DIEKTPUYECKOrO TOKA.
DJIEKTPUUYECKUN TOK B KHUJKOCTH.
["a30BbIl pa3psia.
N3Mepenue cuibl ToKa aMIepMeETPOM.
N3Mepenne 2eKTpuuecKoro HalpsiKEHUsI BOJIbTMETPOM.
PeoctaT u MarazuH conpoTUBJIECHUIA.
BzanMopaeicTBre MOCTOSHHBIX MarHuTOB.
MoenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHUS TTOJIIOCOB MarHuTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.
MarauTHoe noJie Toka. JJIEeKTPOMarHur.
JleficTBME MAarHUTHOTO TOJI Ha IPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBiieHUS 3JIEKTPOMATHUTHON MHTYKIIAH.
OnbiThl Dapajes.
3aBUCUMOCTD HaNPABICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
DIIeKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul
OMnBITHI 110 HAOJIOICHHUIO AJICKTPU3AIUHU TEJI HHIYKIIUECH U TIPH CONTPUKOCHOBEHUM.
HccnenoBanue NeMCTBUS SJSKTPUUSCKOTO OIS HA IPOBOJIHUKHU U TUIJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.
H3mepenue u peryaupoBaHue CHIIBI TOKA.
N3mepenue u peryaupoBaHue HAPSHKCHUS.
HccnenoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  PE3HUCTOp,
OT COINPOTHUBJICHUS PE3UCTOPA M HANIPSKECHUS Ha PE3UCTOPE.
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OnpITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPUYECKOrO  CONPOTUBIIEHUS
IIPOBOJTHUKA OT €0 JUIMHBI, IUIOMAN [TONEPEYHOrO CEYEHNs U MaTeEpHUaa.

IIpoBepka npaBuia CIOKEHHsI HAIPSHKEHUM MPH ITOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka npaBuiIa 1JI CHJIbI TOKA IIPH MAPAIIENBHOM COCTMHEHUHU PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Yepe3  JaMIIOUKYy,
OT HaIpsKEHUSI Ha HEW.

Omnpenenenue KII/] nHarpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl HOCTOSTHHBIX MarHUTOB MPU UX O0BEAUHEHUU U
pa3lieNeHuN.

HccnenoBanue AEHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHuta OT CHJIbl TOKA U HAPABJIEHUS TOKA B KaTYIIKE.

N3yueHne nercTBUS MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u n3yduenue paboThl JJIEKTPOABUTATEIIS.

Nszmepenne KIIJl anekTpoaBurateibHOM YCTAHOBKH.

OMBITHI 110 UCCIIENOBAHUIO SIBJIEHUS PJIEKTPOMAarHUTHOM MHIYKIIUU: UCCIIEIOBAaHUE
MU3MEHEHUW 3HAYEHUsI U HAIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJeHUst

Mexanuyeckoe  JBWXeHHME. MarepuanbHas ~ Touka. Cucrema  oTcuéra.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOTO0  JIBMIKCHHMS. PaBHOMEpHOE  MOpsIMOJUHEHHOE
nBkeHue. HepaBHoOMepHoe mpsiMoJiMHENHOE ABWKeHHE. CpenHsii U MIrHOBEHHAs
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHoyckopeHHOE TTpsMoIMHEeHOe aBrkeHne. CBOOOHOE TTaIeHNE.
OnpiThl ["anumes.

PaBHOMepHOE JBUXKEHHE MO OKpYXHOCTH. llepron u yacrtota oOpaileHwHs.
JluneliHas u yriaoBasi CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHKE.

ITepseiit 3akoH Herotona. Brtopoi 3akoH Herotona. Tpermit 3axoH HeroToHa.
[IpyrHIMIT CynEepIIO3ULINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CWjla TPEHUS CKOJILKEHHS, Chja
TPEHUSI TOKOS, IPYTUE€ BUAbI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOPEHHE CBOOOAHOTrO MaICHMUS.
JBmkenue mianetr Bokpyr ConHua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
Meperpy3KHu.
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PaBHOBecue MarepuaibHOM TOUKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHONW OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmvnynec Ttema. M3Menenue wmmyinbca. MMiynbsC cuiibl. 3aKOH COXpaHEHUS
UMILyJibca. PeakTuBHOE BUKEHUE.

Mexanundeckass pabota U MOIIHOCTh. PaboTa cuil TSXKECTH, YHOPYroCTd, TPEHUS.
Cas13b 5Hepruu u padoTsl. [loTeHManbHas SHEprus Tena, NOJAHITOr0 Ha/l TOBEPXHOCTHIO
3emud. [loreHumanpHas sHEprus cxaTol npyxuHbel. KnHetnueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPIrUU. 3aKOH COXPAHEHUS MEXAHUYECKON DHEPTHH.

Jlemoncmpayuu

Ha6monenre MexaHM4ecKoro ABUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TN OTCUETA.

CpaBHeHUME NyTEN U TPAEKTOPUI JBUKEHUS OJHOTO U TOTO KE TEJIA OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.

N3mepenune CKopoCTH U YCKOPEHUS PSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBH)KCHMUS.

HaGmronenue nBrukeHus Tesa o OKpyKHOCTH.

HaGmioneHnne MexaHWUYECKUX SBJICHHWH, MPOUCXOA[IIMX B CHCTEME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUU OTHOCHTENIBHO KaOWHeTa
puzuku.

3aBUCHMOCTb YCKOPEHHS TeJla OT MAacChl T€la U JEHUCTBYIOIIEH Ha HETO CUJIBI.

HaGmronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUN TE.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JBUKEHHH.

Ilepenaya umitynbca rpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJIEHCTBUU TEJ.

CoxpaHeHue UMITyJIbCca MPU HEYIIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHre UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaGnronenne peakTUBHOTO IBHKECHHUS.

CoxpaHeHrne MEXaHUYECKOW YHEPTUH ITPU CBOOOTHOM IMaJICHUU.

CoxpaHeHHME MEXaHMYECKOM DSHEPruyM IMpH JABUKEHUU Tela TMOoJ JACHCTBUEM
MPY>KUHBL.

Jlabopamophvie pabomul u onvimul

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKH.

Onpenenenue cpeHeld CKOPOCTH CKOJbXEHUSI OpycKa WM JBUKECHHS IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpeHUs Tejia MpU PAaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumnoTe3bl: €cid MpPU PaBHOYCKOPEHHOM JBUXEHUU 0€3 HaudadbHOU
CKOPOCTH IYyTH OTHOCSITCSI KaK psJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJINHAKOBHI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JaBJICHUS.

Onpenenenue KodpPpuuueHTa TPEHUs CKOIbKEHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs] TMpPU PABHOMEPHOM JBW)KCHUH Tela
M0 TOPU30HTATIBLHON MOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH HPU MOIBEME TPy3a C HCIOJIB30BAaHHEM
HETIOJIBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

M3y4eHne 3aKkoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannuyeckue Koja1e0aHUA M BOJTHBI

Konebarensnoe nBmwxkeHne. (OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUU: MEPUOI,
4acToTa, aMIUIUTyAa. MareMaTuuecKkuid W TPYKUHHBIM MasTHUKH. [IpeBparieHue
SHEPIUH MPH KOJIeOATEIIHHOM JIBUKEHUH.

3aryxatomue kojebaHus. BeiHykaeHHbIe KojeOanus. Pe3onanc. Mexanuueckue
BOoJTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [IposionbHbIE M momepeuHble BOJIHBL. J[muHa
BOJIHBI U CKOPOCTh €€ pacrnpocTpaHeHHUs. MeXxaHWYecKHe BOJIHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpaxkeHuwe 3Byka. HMHbpasByk u
yJIbTPa3BYK.
Ilemoncmpayuu

HaGmonenue kosebanmii TeJ Mo ISHCTBUEM CHIIBI TSDKECTH M CHUJTBI YIIPYTOCTH.

HaGmronenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpaneHnue npoa0JbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJICIIN).

HaG6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI pe30HAHC.

Jlabopamophvie pabomul u onvimul

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUN MPYKUHHOTO MasTHAKA

HccnenoBanne 3aBUCUMOCTH TEepHOJia KOoeOaHW TOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TIepHoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHO/ia KoeOaHuii Tpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh TMEPUOJA KOJICOAHWH TMPYKHHHOTO
MasTHAKA OT MacChl Tpy3a H KECTKOCTU MPYKUHBI.

W3mepenne ycKopeHHs CBOOOTHOTO TaICHUS.

Pa311e.11 10. :‘)JIEKTpOMaFHI/ITHOC M0JI€ U 3JICKTPOMAIrHUTHBLIC BOJIHBI
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DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJIH. [llkama snexrpomarHuTHBIX — BOJIH.  Mcmonbp3oBaHue
ANEKTPOMArHUTHBIX BOJIH JUJISL COTOBOU CBSA3U.

DJieKTpoMaruuTHas npupopa csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimul
N3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJTH ¢ TTIOMOIIBI0 MOOMIILHOTO TeIeOoHa.

Pa3nen 11. CBeToBbIe sIBJI€HUSA

JlyueBasg moxens cBera. Mctounuku cseta. IIpsMosMHENHOE pacnpoCTpaHEHUE
ceeta. 3armeHuss ComHua u Jlywel. Otpaxkenue cBera. I[lmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH TnpenomiieHUss cBera. [lolHOe BHyTpeHHee
OTpakeHHe cBeTa. VCIonb30BaHUE IMOJHOIO BHYTPEHHErO OTPAKEHHSI B ONTHYECKHX
CBETOBOJIAX.

JIunza. Xon nmyueit B nuH3e. Ontuyeckas cuctema ¢oroamnmnapaTa, MUKPOCKOIa U
Teneckomna. ['na3 kak onruyeckas cucreMa. biin30pykoCTs ¥ JaIbHO30PKOCTb.

Paznoxxenue 6enoro ceetra B criektp. OnbITel HetoToHA. CliojkeHne CreKTpalbHbIX
1BeToB. J(ucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pa>keHU B IITIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTUYeCKHi CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
X0 JIydel B pacCEeUBAIOILIEH JIMH3E.
[Tony4yenne n300pa>keHU C TTOMOIIIBIO JIFH3.
[TpunHIMn AeiicTBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
Mopensb rnasa.
Paznoxenue 6e1oro cBeTa B CIEKTP.
[Tommydyenue 6eoro cBeTa mpu CI0KEHUH CBETa Pa3HbIX IIBETOB.

Jlabopamopnvie pabomul u onvimul
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHUS CBETOBOTO JIy4a OT yIJia MaJCHHS.
N3yuyeHne XxapakTepuCTUK H300paKeHHS IpeIMeTa B IJIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMMOCTH YIJIa MPEJIOMJICHUS CBETOBOTO JIy4a OT yIJla MaeHus
Ha I'PaHULIE «BO3IYX—CTEKJION.
[Tony4yenure n300pakeHUM ¢ MOMOIILI0 COOMPAIOIIECH JIMH3HI.
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Omnpenenenue (GOKYCHOrO pacCTOSIHUS U ONTHYECKOU CHIIbI COOMpPAIOIEH JIMH3BI.
OnpITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIEKTP.
OMnbITEl MO BOCHPUSITUIO I[BETA MPEIMETOB MPU UX HAOJIIOACHUU Yepe3 IIBETOBBIC

(GUIBTPBL.

Paznen 12. KBaHTOBbBIE SIBJIEHUA

Onwitel Peseppopna u mimanerapHas mozenb atoma. Monens atoma bopa.
Hcnyckanue u norjoiieHue cBeta atoMoM. KBaHThl. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast mozens aromHoro sjapa. M3otonsl. PannoaktuBusie npespauienus. [lepuon
noJiypacraja aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHbI COXpPAaHEHHS 3apsI0BOr0 M MaCCOBOTO YHCEN. DHEPTHs
CBs3M aTOMHBIX siep. CBsi3b Macchl U PHEpruu. Peakuuu cuHTe3a U JIENEHUs sep.
Uctounuku sneprun ConHia u 3BE31.

Snepunas osHepretuka. JleWcTBUS paJAMOAKTHBHBIX M3JIy4YE€HUUW Ha IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpsl U3y4EHUS U TIOTIIOIICHUS.
CrekTpbl pa3IM4YHbIX Ta30B.
CnekTtp Bogopoa.
HaGmonenue TpekoB B kamepe BuiibcoHa.
Pabota cuéTunka HOHU3UPYIOIINX U3TYICHUH.
Peructpanys nzinydeHus: IpupoaHbIX MUHEPAJIOB U TPOTIYKTOB.

JlabopamopHuvie pabomul u onvimol

HabGmoieHme CIuTonTHbIX M TMHEHYATBIX CIIEKTPOB U3TYICHHS.

HccrienoBanre TPEeKOB: U3MEPEHHE YHEPTHH YACTHUIBI TI0 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenune pagnoakTHBHOTO (poHA.

IHoBTOPUTEIBbHO-0000 AN MOAYJIb

[ToBTOpUTETHEHO-0000MIAIONUN MOAYTh TpPEIHA3HAYECH [JIi CHUCTEMATU3AlUA U
00001IIeHUsT TPEIMETHOTO COJIEpPNKAHUS W ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
Ipy W3YyYEHUH BCETO Kypca (U3MKH, a TakKe s TOATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMEHY 10 (pu3uKe /1t 00y9IaronInXcsi, BRIOPABIINX dTOT YICOHBIN
MpEIMET.

[Ipy wW3ydyeHHH [OaHHOTO MOIYJS PEaTU3yIOTCSd W CHCTEMATU3UPYIOTCS BUJbI
JESITEIPHOCTH, HA OCHOBE KOTOPBIX OOECTeurMBaeTCS JOCTHKCHHE NPEIMETHBIX |
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB MCCIEAOBAHUSA
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIaJICHHUE YMEHUSIMU OOBSACHIThH (DU3NYECKUE SIBIICHUS,
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IIPUMEHSAS IOJIYYECHHBIE 3HAaHUWA, pellaTh 3aJadyd, B TOM 4YHUCIE KAa4eCTBCHHBIC H
JKCIIEPUMEHTAJILHBIE.

[TpruHIMNIHATBHO AEATEIBHOCTHBIM XapAKTEP JAHHOTO pa3/iesia peaTu3yeTcs 3a CUET
TOT'0, YTO 00YyYaIOLIMECs BBITOIHSIIOT 33/1aHUs, B KOTOPBIX UM MpPEIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBICHATH (hU3MUECKUE
SIBJICHUS B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHOM KU3HMU;

HCIIOJIb30BaTh HAYYHbIE METObI UCCIEAOBAHUS (PUINYECKUX SIBICHUM, B TOM YHUCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYUYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbI€ OCHOBbI HambOOJEe BaXKHBIX JIOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUHM, HalpuMep, IPAKTUYECKOIO UCIIOJIb30BAHMUS PaA3JIMYHBIX HCTOYHUKOB

DHEPIMM Ha OCHOBE 3aKOHA MPEBPAICHUS WU COXPAHEHUS BCEX HU3BECTHBIX BHUIOB
SHEPIHUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue QuU3MKM Ha ypOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs HAIpPaBICHO
Ha JOCTI)KCHHE JHMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3yueHus (U3MKKM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
y oOy4atoiierocst 0yayT copMUPOBaHbI CIASTYIOIIUE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) naTpMOTHYECKOT0 BOCTIMTAHMSI:

NPOSIBJIEHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(bu3nUecKon HAyKu;

[IEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB,

2) TPasKIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYUMBIX
U DOTHUYECKUX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMCHCHHEM JIOCTHKCHUHN
busuky;

OCO3HaHUE BAXXKHOCTU MOPATBHO-3THYECKHUX ITPUHIIAIIOB B IEATEIHHOCTH YIEHOTO;

3) 3CTETHYECKOro BOCITHTAHMA:
BOCIIPUSITUE JCTETUYECKUX KadyecTB (U3MYECKOW HayKh: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 TO3HAHMS:

OCO3HAHHE IEHHOCTU (PU3NYECKONW HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYPBHI;

pa3BUTHE HAy4yHOM J0O0O03HATENBHOCTH, MWHTEpPEca K HCCIEAOBATEIbCKON
NEATEIIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI 1 YMOIHOHAIBLHOTO 0JIATOM Oy YHA:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTU TMpaBWJ O€30MaCHOTO IMOBEACHUS] HA TPAHCIOPTE,
Ha JIOpOTax, ¢ SJIEKTPUUIECCKUM U TETNIOBBIM 000PYJ0BaHUEM B JJOMAIITHUX yCIOBUSX;
c(hOpMHUPOBAHHOCTh HABBIKA peIIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPYZA0BOro BOCIIUTAHMS:

AKTUBHOE YYacTU€ B PEIICHUM TMPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, TopojAa, Kpas) TEXHOJIOTHUYECKOM M COUUATbHOU
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO PO ecCHil, CBI3aHHBIX C (PUBUKOI;
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7) IKOJIOrHYECKOro BOCIIUTAHMS

OpHEHTAIlMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEIICHHS 3a1a4 B 00JaCTH
OKpY KaloIIel Cpe/ibl, INTAHUPOBAHKS ITOCTYIKOB M OIEHKH UX BO3MOXHBIX TOCIIEICTBHIA
JUI. OKPYKAIOIIEN Cpelibl;

OCO3HaHHE IIT00ATBLHOI0 XapakTepa SKOJOMHYCCKHUX POOIeM U MyTeil UX PEIICHHS,

8) aganTanuu K U3MEHSIIOIAMCS YCJTOBUSAM CONMAJIBLHON M IPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJECHCTBUU IMPHU BBINOJHEHUU HCCIEIOBAHUM M MPOEKTOB
(¢u3nuecKoi HapPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTHUUECKYIO JIEATEIbHOCTD;

noTpeOHOCTh B (YOPMUPOBAHUH HOBBIX 3HAHUHM, B TOM YHCIIe (POPMYITHPOBATH UJIEH,
HOHSITHSI, TUTIOTE3bI O PUBHUECKUX OOBEKTAX U SBJICHUSIX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH B o00sacTu
bu3uKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUU;

CTpeMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3AMMOCBSI3U MTPUPOIbI, 00IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesyibpTaTe OCBOEHHS MpPOTpaMMBI 10 (PU3HMKE Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBanus y  oOydaromerocs OyayT  chOpPMHpPOBAaHBI  METalpeJIMETHBIC
pe3yNIbTaThl, BKJIIOYAIONIME II03HABATCIbHBIC YHUBEPCAIbHBIC YydeOHBIC ICHCTBUS,
KOMMYHHUKAaTHBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS, PETYJISTHBHBIC YHUBEPCATBHBIC
y4eOHbIe JeHCTBHS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIEC YUeOHbIE JeHCTBUSA
ba3oBble Jiornueckue JeUCTBUA:

BBUSIBIISITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MNPHU3HAKKM OOBEKTOB (SIBJICHUN);

YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAIIIN, OCHOBAHUS
TUTst 00OOIIIEHUS M CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (haKTax, JaHHBIX
1 HAOJTFOICHUSIX, OTHOCSAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIISITh IPUYMHHO-CIIC/ICTBCHHBIE CBSI3M MPHU M3y4eHUU (QU3UUECKUX SBICHUU U
MPOLIECCOB, JeNaTh BBIBOJbI C HCIOJIb30BAHUEM JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4yeOHOM ¢u3MYecKor 3aaauu
(cpaBHEHHE HECKOJIbKUX BApUAHTOB PEILCHHUSI, BEHIOOp HanboJiee MOAXOASIIIETr0o ¢ YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).
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Bba3oBblie ucciieoBaTebCKue JAeHCTBUS:

UCIIONIb30BaTh  BOINPOCHl KAaK  MCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHUS;

MPOBOJIUTh TIO CAMOCTOSITEILHO COCTABJICHHOMY IUJIAaHY OIBIT, HECJIOKHBIHA
bu3udeckuil  AKCIEpPUMEHT, HeOONbIIOe HCCieNoBaHUEe (U3UYECKOTO  SIBJICHUS;

OIICHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh UH(POPMAITUIO, TIOJYUYCHHYIO B X0OJI€
WCCIIeTIOBAHUS UJTU DKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI 10 pe3yjibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajibHEMIIee pa3BUTHE (PUBUYECKUX IPOIIECCOB,
a TaKXKe BBIIBUraTh TMPEANONOKEHUs] 00 WX pa3BUTHUM B HOBBIX YCIOBHUSX W
KOHTEKCTaXx.

Pabora ¢ undgopmanueii:

NPUMCHATh  Pa3lIMYHBIC METOAbl, HWHCTPYMEHTHI W 3alpOChl TIPU ITOUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YY4ETOM MPEIIOKCHHOW yueOHOM (pu3ndyeckoi
3aJ1avu;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HHTEPIPETHPOBATHL  WHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IMPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATIBHYIO (hOpMY TpeacTaBiIeHus HHPOPMAIIUU U
WITIOCTPUPOBATh pellacMble 3aJadd HECIOKHBIMH CXEMaMH, JHarpaMMaMd, WHOW
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHUKATHUBHBIC YHUBEpPCAJbHbIE YUeOHbIe NCHCTBUSA:

B XOA€ OOCYXJICHHS Y4eOHOTO MaTepHaia, Pe3ylabTaTOB J1a0OpaTOpPHBIX padoT
U TIPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOHl TeMbl W BBICKA3bIBATh
ueH, HAICJICHHbIE Ha pelIeHHWe 3aJadyd U TMOoJJep)KaHue OJaroXenareaIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUSI C CYXICHHUSIMH JPYrMX YYaCTHUKOB JHAJIOTa,
OoOHapy>KHBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJUYHO TIPEACTABIATH PE3YNbTATHl  BBIMIOJHEHHOTO (U3MYECKOrO0 OIBITa
(9KCIIepUMEeHTa, UCCIEA0BaHUs, POEKTA).

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYATHLHOU PabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUIECKON TPOOIIEMBI;

MPUHUMATH L€ COBMECTHOW AESATEIbHOCTH, OPraHU30BBIBATH JCUCTBUS MO €€
JOCTH)KCHUIO: PaCHpeeNiaTh PO, 00CYXAaTh MPOIECCHl M PE3yNbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KaU€CTBEHHOTO Pe3yibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMU WICHAMU KOMaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro0 BKJIaJa B OOHMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOI€CTBUS.
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PerynsiTuBHble YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJEMBbl B KU3HEHHBIX W  Y4YEOHBIX CHUTyalUsX, TPeOYIOIIUX
JUTSL pelieHust GU3nYecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3IMUHBIX MOJAX0/IaX MPUHSITHUS pelieHu (MHANBUIYaIbHOE,
MIPUHSATUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYyNIo);

CaMOCTOSITEJIbHO COCTAaBIIAThH AJITOPUTM pelIeHHs (HU3NYECKON 3a]auu WU IJ1aHa
HCCIIEIOBAHUSI C Y4Y€TOM HMEIOUIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh Mpe/IJlaraéMble BApUAHTHI PEIICHUI;

7ienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOUMOHATbHBIN HHTEJICKT:

NaBaTh aJCKBaTHYK OLEHKY CUTyalldd M Ipe/iaratb IUIaH €€ W3MEHEHHS;

OOBSACHATh MPUYMUHBI TOCTHXKEHHS (HEJOCTHXKEHHUS) PE3yJIbTaTOB JESITEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBbl B JEATEIBbHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
¢u3nUecKoro HCCIEAOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB,
MU3MEHMBIINXCS CUTYyaIMH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

CTaBUTh ce0si HAa MECTO JPYroro 4ejoBeKa B XOJAE CIOpa WU JHUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro.

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpU penieHuH (HU3MYECKuX 3a7ady  WIH
B YTBEPKIACHUSAX HA HAYUHBIE TEMBI U TAKOE KE IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOy4yeHuss B 7 KJjacce IMpeIMETHBIC pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMCHUM:

UCTIOJIh30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYCCKHE SBJICHUS, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJIENb, THUINOTE3a, €AUHUIBI (PU3NYECKUX BEIMYWH, aTOM, MOJIEKYyJa,
arperaTHbple COCTOSIHHSI BEIIecTBa (TBEpPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TpaeKTOpHs,
paBHOACHUCTBYIOMmAs cui, jAedopmanus (ympyras, TIUIAaCTUYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYBL;

paznuuarh sBiaeHUS (Auddy3us, TEIIOBOE JABWKCHHE YaCTHI[ BEIIECTBA,
paBHOMEPHOE JBM)KCHUE, HEPABHOMEPHOE JBIKEHUE, WHEPIUS, B3aMMOJICHCTBHE TE,
paBHOBecHME TBEPIBIX TENI C 3aKPEIUIEHHOW OCBHIO BpAIlCHHS, Tepenada TaBICHUS
TBEPABIMU TEIIaMH, KUAKOCTSIMU WM Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUIABAaHUE Tel,
MPEBPAIICHUS MEXaHWYECKOW DHEPTUU) MO OIMUCAHUI0 HMX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM YUCJIe (U3UYECKHUE SIBICHUS B IPUPOJIC: PUMEPHI ABUKCHUS C Pa3TMIHBIMU
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CKOPOCTAMHU B JXUBOM M HEXHUBON IPUPOJE, ACHUCTBUE CWIBI TPEHUSA B INPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EPHOro [aBJICHUS Ha XUBOW OpraHus3M, IUIaBaHUE PbIO,
phlUard B TeJi€ 4YeJIOBEeKa, MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3ajauy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Ten W (U3UYECKUE SBICHUS, HCIOIB3YS
dbuznueckue BeauuyuHbl (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJla, CHJIA TPEHHUs, AABJICHUE
(TBEpmoro Temna, >KUAKOCTH, Ta3a), BBITAIKUBAIONIAS CUJIA, MEXaHUYecKas paboTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOI(D(UIIMEHT TOJE3HOTO JEUCTBUS
MEXaHU3MOB, KUHETHYECKas U TMOTEHIUAJIbHAS DHEPrus), MPU OMHCAHUU TPaBUIBHO
TPaKTOBAaTh (PUBMUECKUM CMBICI UCIIOJIB3YEMbIX BEJIMYMH, UX O003HAUYCHUS U €IUHUILIBI
bU3UYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHE SIBJICHUS W TMPOIECCHI, HCIOJIb3YS
npaBWiia CJIOXKEHUsI cuil (BIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuJIO paBHOBECHS pblyara (0J10Ka), «30J0TOE MPABUIIO» MEXaHUKHU, 3aKOH
COXpaHEHMsS] MEXaHUYECKOW HHEpPruH, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €T0 MaTEMATUUECKOE BBIPAKEHUE;

OOBSCHATHh (U3MUECKHE SBIICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHUTyallMli MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISABISTH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE W3 1-2 5orMyeckux IaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTHU;

pemiath pacu€THeIC 3a7ayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a/1auy 3alMChIBATh
KpaTKOE YCJOBHUE, MOJCTaBIATh (U3UUECKUE BEIMYMUHBI B (OPMYJIBl U TPOBOIUTH
pacy€Thbl, HAXOUTH CIIPABOYHBIC TAHHBIE, HEOOXOANMBIE JIJIs PEIIeHUs 3a]a4, OLICHUBATh
PEATMCTUYHOCTH TOYUYEHHON (PU3MYECKON BEIIMYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIHU (PHU3NIECKUX
METOJIOB, B OIMCAHUM WCCIEAOBAHUS BBIIACIATH IIPOBEPIEMOE MPEANOJIOKEHUE
(rumoTesy), pa3nuyuaTh U MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yIbTaT, HAXOIUTh OITHOKH
B XOJI€ ONBITA, IEJIaTh BBIBOABI 10 €TI0 PE3yJIbTaTaAM;

IPOBOAUTH OTBITHI IO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB Te: POPMYIUPOBATH TPOBEPSIEMbBIC TIPEIIOIOKEHUS, COOMPATh YCTAHOBKY
13 MIPEAJIOKEHHOTO 000PYI0BaHUS, 3aITUCHIBATH XOJI OTIBITA U ()OPMYITUPOBATH BBIBOJIBI;

BBITIONTHSITH TIPSIMBbIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHITBI
¥ TEMIIepaTyphl C MCIIOJIB30BAHUEM AHAJOTOBBIX U NMU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB C yUETOM 3aJaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PM3UYECKON BEIMYHHBI OT APYTrou
C UCTOJIb30BaHUEM MPAMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYIIETOCS
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Tela OT BPEMEHHU JBIKCHHS TeJla, CUJIbl TPEHUSI CKOJBXEHHUS OT Beca Tella, KauecTBa
00pabOTKU TIOBEPXHOCTEM TEd U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAH
CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTrOCTU OT YJJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH
CWIbl OT 00béMa MOrpyXKEHHOW YAaCTU Tela W OT IUJIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Ja, OT IITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN
IJIaBaHMs TEJI, YCJIOBHI PAaBHOBECHS pbhluara u OJIOKOB, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOT'0 HCCIICIOBaHMS, COOUpaTh YCTAHOBKY W BBHINOJHATH H3MEPEHUS, CIEHYs
MPEJIOKEHHOMY  TUIaHy, (UKCUPOBATh Pe3yJbTaThl TMOJYYEHHOHW 3aBUCHUMOCTH
(bU3MYEeCKUX BEIIMYUH B BHUJIC MPEIJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI
10 pe3yJibTaTaM UCCIEI0BaAHNUS,

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3NUECKUX BEIWUYWH (IMJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO Teja, Cujla TPEHUSI CKOJIBKCHUS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIASI CUJIA, ICHCTBYIOIIAS HAa IOTPYKEHHOE B KUIKOCTD TEI0, KOADPUIIUESHT
MOJIE3HOTO JICHCTBUS MPOCTBIX MEXAHU3MOB), CIEYsl MPEII0KCHHON WHCTPYKIIMH: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBIYUCIISATH
3HAYCHUE UCKOMOMW BEJIIMYHHBI,

coOJIr0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH mpu padore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOUIUECS COCYAbI, OapOMETp, phluar, MOABMKHBIA U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHLMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMNOPOM Ha HMX ONUCaHUSA (B TOM 4YHUCJE: MOAUIMIIHUKH, YCTPOWCTBO
BOJONPOBOJA, TUAPABIMYECKUN MpPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAacoc,
apeoMeTp), UCIOIb3ys 3HAaHUS O CBOMCTBAX (DU3UYECKUX SBICHUN U HEOOXOIUMBIE
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POPMALIMIO O TpPUMEpax) MPAKTUUYECKOTO
UCTIONIb30BaHUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HHM JUIsi OOECredeHUs
O0e3omacHOCTH TpU OOpaleHud ¢ TpudoOpaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXPaHEHUS 37I0POBBS M COOJIIOICHUSI HOPM DKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIICH
cpexne;

OCYIIECTBIISITH OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBUU
C 3a/IaHHBIM TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUN U ITYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETATH MH(OpPMAIINIO, KOTOpAs SBISETCS MPOTHBOPESUUBOMN
WJIA MOXKET OBITh HEJIOCTOBEPHOI;

UCIOJIb30BaTh TPU  BBINOJHEHUU YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (uU3nueckoro cojep:KaHMs, CIPABOYHbIE MaTepUalbl, PECYpChl CETH
Nutepuer, Brnagerb mnpuéMamMud KOHCHEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE
2—3 UCTOYHUKOB WH(MOpPMAITUU GU3HIECKOTO CONCPKAHUS, B TOM YUCIIE MTyOJIMIHO
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JeNaTh KpaTkue COOOILIEHUs O pe3ysibTaTax MPOEKTOB WIM YYEOHBIX HCCIEAOBAHMIMA,
IIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YUYECHHBIH MOHATHUMHBIA anmapar Kypca (pu3ukw,
CONPOBOKJATh BBICTYIJICHUE MPE3ECHTALNEH;

IIPU BBIIIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEOBAaHUIN paclpeAesaTh 00s3aHHOCTH
B IPYyIIIE B COOTBETCTBHUH C IOCTABIEHHBIMHU 3a/1a4aMH, CJIEINTh 3a BBINIOJHEHUEM IJIaHA
NEUCTBUM, aJleKBaTHO OILIEHMBATh COOCTBEHHBIM BKIJIAJ B JI€ATEIBHOCTH TIPYIIIbI,
BBICTPauBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K koHIy oOyueHus B 8 KJjacce IpeIMETHBIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIIMXCS YMCHUH:

UCIIOJIb30BaTh IMOHATHUS: Macca M pa3Mepbl MOJICKYJI, TEIIOBOE JIBFDKCHHE aTOMOB U

MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUTMUSCKHIE U aMOpP(HBIC Tea,

HACBINICHHBIN ¥ HCHACHIIIICHHBIN Iap, BIAXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPCHHSISI
DHEPTUs, TCIUIOBOM JIBUTATEb, FJICMEHTAPHBIN JJCKTPUYCCKUHN 3apsijl, dJIEKTPUICCKOE
1oJie, IPOBOJHUKHU U TUAJICKTPUKHU, TTOCTOSTHHBIN 3JICKTPUYSCKUNA TOK, MAarHUTHOE TT0JIC;

pa3nuuaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U C)KAaThe, TeIUIonepeaya, TeIIoBOe
paBHOBECHE, CMauyWBaHWE, KaNWUIAPHBIC SBJICHHUS, WCIApCHUE, KOHICHCAIWS,
TUTaBJICHUE, KPUCTAJUIA3AIINS (oTBepaeBaHME), KUTICHUE, TETuIoTIepe1avya
(TEeTIOMpPOBOIHOCTD, KOHBEKIUS, U3TYUEHHUE), AIEKTPpU3AIUs Tell, B3aUMOJIEHCTBHE
3apsANIOB, EUCTBUS AJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE

MarHuToB, JIEMCTBHE MATHUTHOTO TMOJS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKIMS) TIO OINHUCAaHWI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,

JEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOe SIBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (U3MYECKUX SBICHUM B OKPYKAIOIIEM
MUpE, B TOM 4YHclie (U3NYECKUE SIBJICHHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KalWUSIPHBIE SIBICHUS B TPUPOJIEe, KpUCTAIBI B mpupoxae, uzmnydeHue CounHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHWE POCHI, TymMaHa, WHEsS, CHeEra,
AIEKTPUUECKHE SIBICHUSI B aTMOC(EpPE, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Jipeiid MoI0COB, POJIb MATHUTHOTO MOJIS I )KU3HU Ha 3emiie, MOJISpHOe
CUSHUE, TPU OTOM TIEPEBOJIUTH TPAKTHUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUIA,

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (U3MUECKHE SBICHHUSA, HCIOIb3YS
dusnueckre BEeTWYUHBI (TeMIeparypa, BHYTPECHHSS DHEPrusi, KOJUYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, y/AENbHAs TEIUIOTA IUIABICHUS, YACIbHAS TEIIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOpaHUs TOIUIMBA, KOA(PGUIMEHT IMOJIE3HOTO
JCHUCTBUSL TETUIOBOM MAITWHBI, OTHOCUTEIbHAS BIAXXHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsl, Cuia TOKa, SJIEKTPUIECKOE HANPSIKEHHE, COMPOTUBIICHUE TIPOBOTHHKA, yIETbHOE
COTIPOTHBIICHHUE BEIIECTBA, pabOTa M MOITHOCTH AICKTPUIECKOTO TOKA), IPH OMUCAHUU
MPABUWIILHO TPAKTOBATH (PU3MUECKHIN CMBICT HCIOIB3YEMBIX BEIUYMH, 0003HAUYCHUS U
enVHUIBl  (DU3UYECKUX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
¢u3nuecKky0 BETUYMHY C JAPYTHUMH BEIWYUHAMH, CTPOUTH TpapuKd HW3YUCHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYHH;
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XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOLECCHI, HUCIONb3YS
OCHOBHBIE TIOJIOXKEHHS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH CTPOEHHs BELIECTBA,
MPUHIIUI CYNEPIO3ULIMH NoJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa,
3akoH Oma mig ywyacTka nenu, 3akoH JDkoyns—JIeHna, 3aKOH COXpaHEHHUsS SHEpIuw,
IIPY ATOM JaBaTh CIOBECHYIO (P OPMYIHPOBKY 3aKOHA U 3aMKUCHIBATh €r0 MATEMATUYECKOE

BBIPaKCHHUE;
OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  NIPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATh  NPUYHUHHO-

CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX I1aroB ¢ Ornopoiut Ha 1-2
U3YUYEHHBIX  CBOMCTBa  (pu3Mueckux  sBJICHUM, (PU3NUECKUX  3aKOHOB  WJIHU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHble 3a7ayu B 2—3 JEHCTBUSI, WCIOJB3YS 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIINE (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3aIMChIBATh
KpaTKO€ YCJIOBHE, BBISBIATh HEIOCTATOK JAHHBIX ISl PEIICHUs 3aJadyd, BHIOMpATh
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIE ISl €€ pelleHus, MPOBOAUTL PACUEThl U CPAaBHUBATH
MOJIydEeHHOE 3HaueHUe (U3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKHUX
METOJIOB,  HMCIMOJIb3ys  OINHUCAHUE  HUCCIEAOBaHUS,  BBIACIATH  IPOBEPIEMOE
IPEAIIONOKEHNE, OLICHMBATh MPABUJIBHOCTD MOPsAJKAa MPOBEICHUS HCCIEIOBAaHMUS,
JIeJ1aTh BBIBOJBI;

IPOBOAUTH OMBITHI IO HAOMIOAEHUIO (PU3HUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel (KanmwIsipHbIE SBJICHUSI, 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro oobéma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArpPEBaHMS IIPU U3JIyYECHHUM OT LIBETa
u3Nyvarouied  (MOIJIONIAOIIE)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUs  BOJBI
OT TEMIEpaTypbl XUIAKOCTH M IUIOMAAM €€ IIOBEPXHOCTH, DJJEKTpU3aLUs TEl WU
B3aMMOJICICTBUE DJIJIEKTPUUYECKUX 3aps0B, B3aWMOJECHCTBUE MOCTOSIHHBIX MarHUTOB,
BU3yaJu3alldsi MAarHUTHBIX MOJIENM NOCTOSSHHBIX MAarHWTOB, AEHCTBUS MAarHUTHOIO ITOJIS
Ha IIPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIABUIATENS
MOCTOSIHHOTO TOKa): (opMynupoBaTh MPOBEpsiEeMbIe MPEATNOIOXKEHUS, COOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT'0 000PY0BaHUs, ONUCHIBATH XO/1 OMBITA U (HOPMYTUPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE M3MEPEHUS] TEMIEPATypbl, OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa, CHJIBI TOKAa, HAIMpPSHKEHUS C WCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIUYMH, CPAaBHHUBATh pPE3yJbTaThl H3MEPEHUU C Y4ETOM
3a/1aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PU3MUECKON BEIMUMHBI OT JPYTron
C HCMOJB30BAaHUEM MPSIMBIX MU3MEPEHUN (3aBUCHMOCTH CONPOTUBIICHHS ITPOBOJIHHUKA
OT €r0 JUIMHBI, TUIOLIAIN ITONIEPEYHOI0 CEYECHUS U yIEIIbHOTO CONPOTUBIICHUS BEIIECTBA
MPOBOJHUKA, CHJIBI TOKA, UIYLIEr0 Yepe3 NPOBOJHUK, OT HANPSIKEHUSI HA TPOBOJIHUKE,
HCCIIEIOBAHUE TMOCIE0BATEIbHOIO W TapasuieIbHOTO COEAMHEHHUN IPOBOJIHHUKOB):
IJIAHUPOBATh UCCIEOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATh U3MEPEHHUS, ClIenys
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIbTaThl MOJTYYEHHOUW 3aBUCUMOCTU B BUJIE
Ta0UI] U TpaUKOB, JIeNaTh BHIBOJIBI IO pe3yJbTaTaM UCCIEIOBAHNUS,

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS PU3UUECKUX BEIUYUH (yIeJIbHAS TEIIIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOILIHOCTh 3JEKTPUUYECKOTO TOKA):
IJIAHUPOBaTh HM3MEPEHUs, COOUpATh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEAys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITh 3HAYCHUE BETMINHBL;

coON0aTh MpaBUja TEXHUKH Oe30macHOCTH Tpu padore ¢ 1adopaTopHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh TPUHIIMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C ONMOPOM HA HUX OMUCaHus (B TOM YHCIIC: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUYHK DIESKTPUUECKON
SHEPIUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), DJIEKTPUYECKUE TMPEAOXPAHUTENIN, IJICKTPOMATHUT, DJIEKTPOJBUTATEIb
MOCTOSTHHOTO TOKA), HWCMOJb3ys 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUN W
HeoOXxoauMbIe (PU3UIECKHUE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA U HM3MEPUTEIIbHBIC ITPUOOPHI
10 CX€MaM U CXEMaTUYHBIM PUCYHKaM (3KMJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTATElIb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI JJIEKTPUYECKUX LIENel C IMOCIeOBATEIbHBIM U TMapalieIbHbIM COSAUHEHHEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUCHHS JIEMEHTOB AJIEKTPUUECKUX LIETeH;

OPUBOJIUTH TPHUMEPH (HAXOAUTh HHGOPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUS (PU3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM >KM3HM IS OOECICUECHHS
0€30macHOCTH TIpY 0OpallleHnH ¢ TPUOOPaMU 1 TEXHUUECKUMHU YCTPOUCTBAMU, COXPAHEHHUS
3JI0pOBbS M COOIIOZICHUS HOPM PKOJIOTUYECKOTO TTOBE/ICHHUS B OKPY KaIOIIEH Cpefie;

OCYIIECTBIISITh TMOUCK WH(pOpMmanuu ¢usznueckoro coxaepxanusi B HHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUW U MYTEM CpaBHEHUS OMOJIHUTENIbHBIX HWCTOYHUKOB
BBIICNATh WHGOPMAIUIO, KOTOpash SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPU  BBHIMOJHEHWH Y4YeOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTepatypy (U3MYECKOTO COJEP)KaHUS, CIPABOYHBIC MaTEPHANbI, PECYpPCHl CETH
WuTtepHer, BnageTh mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, IMpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 00001mast
uHOPMAINIO M3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMWYHO  TPENCTaBISATh  pe3yJAbTaThl  MPOCKTHOW  WIJIM  HMCCIIEIOBATEIBCKON
JESTENBHOCTH, TIPH 3TOM TPAaMOTHO WCTOJb30BaTh M3YyYCHHBIN MOHATHUIHBIA ammapat
Kypca (U3HUKH, COMPOBOKIAThH BBICTYIIJICHUE TTPE3ECHTALIUCH;

MIPY BBHITIOJTHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (U3HUECKUX TPOIECCOB
pacnpenensTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TIOCTABICHHBIMHU 3aJadaMH,
CIeNUTh 3a BBITIOJHEHUEM IUIaHA JCUCTBUH HW KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIM  BKJAJ B  JCATCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISSI TOTOBHOCTh Pa3peniaTh KOH(DIUKTHI.
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K xoniy oOyuenuss B 9 kJjiacce mpeIMETHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

WCMOJIb30BATh MOHSTHA: CHCTEMA OTCUETA, MaTEpUajbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBMKEHUsA, nedopMmanus (ympyras, riacTudeckas),
TPEHUE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUUECKUE
KoJieOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, anb(da-, 0eTa- U raMMa-U3IydeHUs, U30TOIIbI, si/IepHast YDHEPreTHKa,;

pasznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE NBUXEHUE, CBOOOAHOE MaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYKHOCTH, B3aUMOJICMCTBHE TE€J, PEAKTUBHOE JBHXKEHUE,
KojeOaTenbHOE JIBIDKCHHUE (3aTyXarollue U BBIHYXJICHHBIE KoJieOaHMsI), PE30HAHC,
BOJIHOBOE JIBH)KEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U [IPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OEeJIoro cBera
B CIEKTP U CJOXKEHHUE CHEKTPAIbHBIX I[BETOB, JUCIEPCHUS CBETa, €CTECTBEHHAas
PaMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3IyUYEHHUS) IO ONTMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (DU3NUYECKOe
SIBJICHHE;

pacno3HaBaTh NPOSBICHNUE U3YUCHHBIX (PU3NYECKUX SABICHHUM B OKPYIKAIOIIEM MUPE
(B ToM yucie pu3nvecKue sIBICHUS B MIPUPOJIE: MPUIMBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHO#l CUCTEMBI, pEaKTUBHOE JABUKEHHE JKUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMHU, 3€MIIETPACEHUE, CEIUCMUYECKUE BOJIHBI, I[yHAaMH, 53XO, IBETAa T,
ONTUYECKHE  SBJICHUS B  MPUPOJE, OHOJOTUYECKOE  JACHCTBHE  BUIUMOTO,
yIBTPA(PUOIETOBOTO M PEHTICHOBCKOTO H3JYYCHHH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMHYECKHE Y4, PAAMOAKTUBHOE U3ITyYeHHUE MPUPOTHBIX MUHEPAIIOB, IEHCTBUE
pPaIUMOaKTUBHBIX M3IYyYCHHI HA OpraHu3M 4YeEJIOBEKa), IpU 3TOM HEPEBOAUTH
NPAKTUYECKYIO 3aJladyy B Y4eOHYI0, BBIJIEISATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (U3MUECKHE SBICHHUSA, HCIOIB3Ys
dusznueckre BEIWYUHBI (CPeAHsST U MTHOBEHHAss CKOPOCTH Tejla MPU HEPABHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMEUICHHUE, MYyTh, YIJIOBas CKOPOCTb, CWJIa TPEHHUs, CUia
YVIOPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOHOTO TAJeHUs, BeC Tea, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHW4YecKasi paboTa W MOIIHOCTh, MOTCHIMANbHAS JHEPTUs Tela,
MOJHATOTO HAJ NOBEPXHOCTHIO 3€MJIM, NMOTCHUMAJbHAS DHEPrUs CKATOW MPYKUHBIL,
KHHETUYECKasl YHEPTHUs, TIOJTHASI MEXaHW4YeCKas YHEPTrusl, MEPUOJ M 4acTOTa KoJeOaHui,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, ITOKA3aTENb
MPEJIOMJICHUST CPENbl), MPU OMHCAHUU TPABWIHBHO TPAKTOBATh (PU3MUECKHH CMBICI
WCIIOIb3YEMbIX BEJIMYHMH, 0003HAUCHUS M €IUHMIIBI (U3UUYECKUX BEIUYUH, HAXOAUTh
(GbopMyIibl, CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYI0 BEIUYMHY C JPYTHMMHU BEIUYUHAMU,
CTPOUTH rpadUKy U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBICHUS W TPOIECCHI, WCIOJIB3YS
3aKOH COXPAaHCHHsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUI CYIEPIO3UITUU
CWJI, TIPHWHIMI OTHOCHUTENbHOCTH [ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHCHHUS
UMITYJIbCA, 3aKOHBI OTPAXKCHUS M TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsI0BOTO
M MacCcoBOTO YHCENT TPH SJACPHBIX pEaKIusX, NPH OSTOM JaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BBIPAKCHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIC U B KOHTEKCTE
CUTyalld  TIPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBHIABIATH  NPUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKHX IIAroB ¢ OMopoi Ha 2—3
U3YYCHHBIX  CBOWCTBA  ()M3MYECKUX  SBICHUH, (U3MYECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajaud (ONMUpAOIIMEcs Ha cUcTeMy U3 2—3 ypaBHEHHU),
UCTIONIb3Ysl 3aKOHBI M (hOPMYIIBI, CBS3bIBAIONIUE (DU3UYCCKUE BEIUYMHBI: Ha OCHOBE
aHaJM3a yCIIOBHUS 3a/Ja4d 3alMCBhIBAaTh KPATKOE YCIIOBHE, BBISBIIATH HEJIOCTAIONIUE WU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOJIUMBIC JIJI PEIICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTHIHOCTD MOJYICHHOTO 3HAYCHHS (PU3NUSCKOU
BEJIMYHHBI,

pacrno3HaBaTh IMPOOJEMBbI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIN (PHU3NICCKUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHCAHME  HCCIENOBaHUS,  BBIICIATH  IMPOBEPSIEMOE
NPENIONIOKEHUE, OLIEHUBATh TPABHIBHOCTh TMOpSJKa TMPOBEIEHUS HCCIEAOBAHUSA,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB,;

POBOAUTH OMBITHI IO HAOMIOAEHUIO (PU3HUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHS HHEPTUH,
3aBUCUMOCTb MEeproia KoJieOaHU MPY>KUHHOTO MAasTHUKA OT MacChl Tpy3a U )KECTKOCTU
NPYXUHBlI U HE3aBUCUMOCTh OT aMIUTUTYIbl MaJbIX KoJieOaHU#, NPSIMOIUHEHHOE
pacnpoCcTpaHeHHE CBETa, Pa3OKEHUE OENoro cBeTa B CIEKTpP, HU3YYEHUE CBOICTB
U300pakeHUsT B TUIOCKOM 3€pKajie M CBOWMCTB M300pakeHUs IpeaMeTra B COOMparoIIeH
TUH3e, HAOII0IEHNE CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB U3ITYUYECHHUS): CAMOCTOSATEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000OpyAOBaHMS, OMIMCHIBATH XOJ] OMBITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBL;

MIPOBOJUTH TIPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUH, ONPEACIssl CpeHee
3HauUEHHWE U3MepsAeMON BeIMYUHBI ((POKYCHOE paccTOsTHUE COOMpAroel JUH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOIUTH MCCIICIOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BETUYNH C UCTIOJIh30BaHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTH ITYTH OT BPEMEHH NIPH PAaBHOYCKOPEHHOM JIBHKCHUH
0e3 HaYaJIbHON CKOPOCTH, Mepruoaa Koie0aHW MaTeMaTHISCKOTO MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YIJla OTPaKEHHsI CBETa OT yIJa MaJCHHs W YTia IPeTOMICHHUS
OT yIJIa TajicHus): TJIAHUPOBATh UCCIICTOBAHNE, CAMOCTOSATEILHO COOUpaATh YCTAaHOBKY,
(GuKCHpOBaTH PE3YNHTATHl MOTYYCHHOW 3aBUCHUMOCTA (PU3NUYECKHX BEIWYUH B BUJE
TabuIl U TpauKOB, AEIaTh BEIBOBI IO pe3yIbTaTaM MUCCIICTOBAHNS,
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MPOBOJINTh KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHUH (CPEIHSS] CKOPOCTh U
YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUU, YCKOPEHHE CBOOOTHOTO MajeHUS,
KECTKOCTh MPYKUHBI, KOIPDUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHU4eckas padboTa u
MOIITHOCTh, YaCTOTa U MEPUOJI KOJIeOaHUI MAaTEMAaTUUECKOTO U MPY>KUHHOTO MasiTHUKOB,
ONTHYECKasl CUJIa COOUPAIOIIEH JTUH3BI, PAIMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOuparh AKCHEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHATH HW3MEPEHUs, Cleays
MPEIJIOKEHHOW WHCTPYKIMH, BBIYUCISATH 3HAYEHUWE BEJIWYUHBI M AHAIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHU;

coOJIt0/1aTh TMpaBWIa TEXHUKU O€30MacHOCTH mpu padore ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

pas3iuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3UUYECKUX MOJCNICH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEHYHBIM WCTOYHUK CBETa, JIyd, TOHKasl JIMH3A,
IJIaHEeTapHasi MOJIENIb ATOMA, HYKJIOHHAs MOJIEJIb @aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONMOPOM HA MX ONMHUCAHUS (B TOM YMCIE: CIIUIOMETP, JaTYUKHU MOJIOKECHUS,
PAcCCTOSIHUSI U YCKOPEHHMSI, paKeTa, IXO0JIOT, OYKH, TIEPUCKOI, (poToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JIO3MMETP, Kamepa BuibcoHa), UCHONB3ys 3HAHUS
0 CBOMCTBax (hU3UUYECKUX SBICHUN U HEOOXOIUMbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PHUCYHKM HW3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHUYECKHUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAaKTUUECKUX 3aJlay, ONTHYECKHUE CXEMBbI JUIsl TOCTPOEHUs H300pa>keHUui
B IUIOCKOM 3€pKaJie U COOMparolien JMH3e;

NPUBOJIUTH TPUMEPHI (HAXOAUTh HHMOPMALUIO O TMpPUMEpax) MNPAKTHUUECKOTO
UCIIONIb30BaHMUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOM JKHU3HHM JUIsi OOECIICUECHHS
0e30macHOCTH Mpu oOpalieHud ¢ npubopaMd W TEXHHMYECKUMH YCTPOWCTBAMH,
COXpPaHEHUS 37I0POBBS M COOJIIOIEHUS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpPYKAIOIIeH
cpene;

OCYHIECTBIISITh TMOUCK WHpopManuu (unyeckoro coxepxanusi B HHTepHeTe,
CaMOCTOATETHHO (OPMYIHPYS TOUCKOBBIA 3ampoc, HAXOIUTh ITYTH OMpeaeNeHUs
JIOCTOBEPHOCTH TOJYyYE€HHON WH(GOpPMAIMU HAa OCHOBE WMEIONIUXCS 3HAHUA W
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTeparypy (U3MYECKOTO COJEP)KaHUS, CIPABOYHBIC MaTEPHANbl, PECYpPCHl CETH
WNutepuer, Brnagerp mNpuéMamMu KOHCHEKTUPOBAHMUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MHCHBMEHHBIE U YCTHBIE COOOIINEHUS HA OCHOBE
uHQOpMAIIMM M3 HECKOJbKHX HMCTOYHUKOB (DU3MYECKOTO COACPIKAHUSA, ITYOJTHMIHO
MPEACTABIATh PE3YIbTAThl IPOCKTHOW WIJIM UCCIE0BATEIBLCKON NEATEIbHOCTH, TIPU ’TOM
rPaMOTHO MCIIOJb30BaTh M3YYCHHBIM MOHATUWHBIN ammapar HM3y4aeMoro pasjesna
GU3UKM W CONPOBOXIATh BBICTYIUICHHME NIpe3eHTalell ¢ Y4éToM OCcOoOeHHOCTEeN
ayIUTOPUU CBEPCTHUKOB.

28



TEMATHYECKOE IIVTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue KommuaectBo | IIporpammHoe conepxanue OCHOBHBIE BUIBI ICSTEILHOCTH 00YUYaAIOIIUXCS
n/m pa3/iesioB U TeM 4acoB

yqe6H0r0 mpeamMcTa

Pa3nen 1. ®usnka u ee posb

B MIO3HAHHUHU OKPYKAKOIIETr0o MUpa

1.1 | ®uzuka— Hayka 2 duznka — Hayka o npupojie. | BoisiBIeHue paznuauii Mexay Gu3nuecKuMu u
0 MpUpOJE SIBrieHUs1 MPUPO/IBI. XUMUYECKUMU MTPEBPAICHUSIMU.
duznuecKue SBICHUS: PacnioznaBanue u knaccuduxanus Gu3ndecKux
MEXaHUYECKHE, TEIUIOBbIC, | SIBICHUN: MEXaHUYECKUX, TETIOBBIX,
AIEKTPUYECKHUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habmonenue u onrcanue GU3N4eCKuX IBJICHUMI
3BYKOBBIE
1.2 | ®dusnueckue 2 ®u3nYECKHe BEINYNHBI. OmnpeneneHue LeHbl AETCHUS Kb
BEJINYUHBI N3mepenue dpuznueckux U3MEPUTENBHOT0 Mpruoopa.

BesinunH. Ousnueckue
npu6opsl. [TorpemHocTs
VU3MEPEHUN
MexnyHapoaHasi cucteMa
€ AUHUI]

N3MepeHne IMHEMHBIX pa3MEPOB TEI U
IIPOMEKYTKOB BPEMEHU C YYETOM ITOIPEITHOCTEN.
N3mepenune o0bEMa KUIKOCTU U TBEPIIOTO TENA.
N3mepeHne Temmepatypsl Py TOMOLIA
YKAJIKOCTHOTI'O TEPMOMETPA U JaTYMKA
TeMIEPaTypHhI.

BrInosiHEHME TBOPUYECKUX 3aJaHUH 110 TOUCKY
CIIOCOOOB U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAJTIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUMN, MAJIBIX
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IPOMEXYTKOB BpeMeHu. O0cyx1eHne
npesaraéMbiX CrocoooB

1.3. | EcTrecTBeHHO- 2 Kax ¢uzuka u gpyrue BeaBukeHrne runores, 00bICHAIOIIUX POCThIE
Hay4YHBIA METOJ €CTECTBEHHBIC HAYKU SIBJICHUS, HATIPUMED:
MTO3HAHMUSI U3Yy4aroT IPUPOY. — [I0YEMY OCTaHABIIMBACTCS JBIKYIIIEECS
EcTtecTBeHHO-HayUYHBIT 110 TOPU3OHTAIHLHOM TOBEPXHOCTH TEJIO;
METO/ TTO3HAHUS: — TI0OYEMY B JKapKYIO TIOTO/y B CBETJION OJICK/IE
HaOII0IeHUE, TIOCTAHOBKA MpoxjaaHen, yeM B TEMHOM. [Ipeanoxenue
HAy4HOT'0 BOIIPOCA, CIIOCOOOB TIPOBEPKH TUIIOTES.
BBIJIBHKEHUE TUTIOTE3, [IpoBeaenune ucciaea0BaHus MO IPOBEPKE KAKOM-
AKCTIEPUMEHT I10 MPOBEPKE | JIMOO TUIOTE3HI.
TUI0TE3, 00BSICHEHUE [TocTpoenue npocTermux Mojeneil Gu3nuecKux
Ha0JII0/1a€MOT0 SIBJICHUSL. SIBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM ), HATIPUMED
Onucanue Gpuznyeckux NaJIeHUE peIMETa; MPSAMOJIUHENHOE
SBJICHUH C IIOMOIIbIO pacIpocTpaHEHHE CBETA
Moeren
Hroro no pazneny 6

Pazjen 2. [leppoHavajibHbIe

CBE¢JICHUSA O CTPOCHHUHU BEeIIECCTBA

2.1

CtpoeHue BeliecTra

1

CtpoeHue BenecTna:
aTOMBI U MOJIEKYJIbL, UX
pa3mepsl. OMBITHI,
JIOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHHUE
BeIlleCTBA

HaGmronenne n nHTEpHpeTanys OMbITOB,
CBUJIETENBCTBYIOIIUX 00 ATOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIoJIb30BaHueM (hoTorpaduii, MOTYyIECHHBIX
Ha aTOMHOM CHUJIOBOM MuKpockorne (ACM) —
nabopaTtopHas padota o teme: «O1eHKa

30



JMaMeTpa aToMa METOJOM PsiI0B
(c ucnonpzoBanueM ¢Gotorpaduii)».
Onpenenenue pasmMepoB MAJIBIX TEI

2.2 | JIBWKEHUE H
B3aUMO/ICHCTBUE
YaCTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTa. CBsA3b CKOPOCTH
JIBU>KEHUS YaCTHIL

C TEMIIEPATypPOH.
BpoyHOBCKOE IBHKEHUE,
mudy3usi.
B3aumopelictBrue yacTtuil
BEILIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U siBlIeHus 1udy3uu.

[TpoBenenue u 0ObSICHEHUE OITBITOB

10 HAOJIOJIEHHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
[IpoBeneHue u 0ObSICHEHHE OMBITOB 110
OOHAPY>KEHHUIO CHJT MOJIEKYJISIPHOTO IPUTSIKEHUS
U OTTaJKUBAHUS

2.3 | ArperaTHsie
COCTOSIHHSI BEIIECTBA

ArperaTHbl€ COCTOSIHUS
BEILIECTBA: CTPOEHUE T'a30B,
YKUJIKOCTEN U TBEPIBIX
(KpUCTAIIITMYECKUX) TEJL.
BzaumocBs3bs Mexny
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Omnucanue (C UCMONTB30BAHUEM TPOCTHIX
MojieJieil) OCHOBHBIX Pa3jIndHil B CTPOSHUU T'a30B,
KUAKOCTEH U TBEPIBIX TEIL.

OO0BIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN U
TBEPABIX TEJI, OOJBIION COKUMACMOCTH T'a30B.
OO6bsicHeHne coxpaHeHus: GOpMbI TBEPBIX TEI U
TEKY4YECTH KHUIKOCTH.

[IpoBeneHue ONMbITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUH BOJIbI YACTHIIBI HAXOISITCS
B CpEJIHEM JaJIbIle APYT OT pyra (TIOTHOCTh
MEHBIIIE), YEM B )KUIKOM.

Y cTaHOBJICHHE B3aUMOCBSI3U MEXKTY
O0COOCHHOCTSAMH arperaTHbIX COCTOSTHUH BOJIBI U
CYIIECTBOBAHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:keHne U B3aNMOAeiicTBHE TeJl

3.1 | Mexanuyeckoe 3 MexaHu4uecKoe ABUKEHUE.
JIBUKCHHUEC PaBHOMEpHOE M
HEPAaBHOMEPHOE ABUKCHUE.
Cxopoctb. Cpennss
CKOpPOCTh IIPH
HEPaBHOMEPHOM
IBWXKEHUU. Pacuér nytu u
BPEMEHU JIBUKEHUS

HccnenoBanue paBHOMEPHOIO JABUKEHUS,
OIIPEZCIICHHUE €T0 NPU3HAKOB.

Habronenre HepaBHOMEPHOTO IBHXKEHUS U
OIIPEECIICHHUE €r0 OTIIMYUI OT PABHOMEPHOIO
JBUKEHHSL.

Omnpenenenue CKOPOCTU PABHOMEPHOIO
JBUKEHUS (IIapUKa B )KUJKOCTH, MOJEIH
3JIEKTPUYECKOI0 aBTOMOOWIIA U T.11.).
Omnpenenenue cpelHeld CKOPOCTH CKOJIbKECHUS
OpycKa WM IapHKa 110 HaKJIOHHOM MJI0CKOCTH
Pemenue 3a1a4 Ha onpezesieHue My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKECHUS.

Amnanu3 rpauKoB 3aBUCUMOCTH ITYyTH U CKOPOCTHU
OT BPEMEHHU

3.2 | Muepuus, macca, 4 SABnenve nHepuuK. 3aKOH
IUIOTHOCTD nHepuuu. Bzanmopaencrare
TEJ KaK MpU4rHa
W3MEHEHHUS CKOPOCTH
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BeIIECTBA.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IUHUIIE 00BEMaA
BEIleCTBA

OOBsiICHEHHE U TIPOTHO3UPOBAHKE SIBJICHUH,
00OyCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH JIBUKEHHUE HA BEJIOCUTIEIC
WJIM CaMOKaTe | T. .

[IpoBeneHue u aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMDKEHUS TeJla B pe3yJibTaTe ICHCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3agau Ha onpeiesieHUE MacChl Tea, €ro
00BbEMa U INIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHECHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMoJielicTBUHM Tell. M3Mepenue macchl Tena
pPa3IMYHBIMU CIIOCOOaMU.

Onpenenenue MIOTHOCTH TeJa B pe3yJbTaTe
U3MEPEHUS €ro Macchl U 00bEMa

3.3

Cuna. Bunp! cun

14

Cwuna Kak XxapakTepucTHuKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyroctu v 3aKoH
I'yka. I3MepeHue cuibl

C MOMOIIIBIO IMHAMOMETPA.
SIBrieHUE TATOTEHUS U CUJIa
TsokecTu. Cuita TsSxKeCcTH
Ha JIPyTUX IUIaHETaX.

Bec tena. HeBecomocTs.
CiokeHue cui,
HAIPaBJICHHBIX IO OJJHOU
IPSMOMU.
PaBHOnelicTBYOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPCHUE
nokost. Tpenue B mpupo/ie
U TEXHUKE

V3y4yeHune B3auMOJICHCTBUS KaK TPUYHHBI
WU3MCHCHHS CKOPOCTH TeJIa WIIH €T0 Jiehopmaruu.
Onucanue peajabHBIX CUTYaIlUH B3aUMOCHCTBUS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
TIOHATHE ¥ H300PaKEHUE CHITBI.

N3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT yITHHCHHSI
PE3UHOBOTO IITHYPA WITU TPy >KHHBI

(c mocTpoeHunem rpaduka).

AHaH3 IPaKTHYECKUX CUTYAITUH, B KOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTyaIui, CBSI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BbsicHeHHE OPOUTAIBHOTO IBHMIKEHUS TIUIAHET

C UCTIOTIb30BAaHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIIHH.

W3mepenne Beca Tea ¢ TOMOIIBI0 JHHAMOMETPA.
O6ocHOBaHUE 3TOr0 CrIOCO0a U3MEPEHHUSL.
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Ananus u MOJCJINPOBAHUC SIBJICHUA HCBCCOMOCTH.

OKCIEPUMEHTAIBHOE MOJYUEHUE TIPaBUJIa
CJIO’KEHHUSI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOM
npsaMoi. OnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOLLIEH CHII.

W3yuyeHne cuibl TPEHUS CKOIBKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBaHne 3aBUCUMOCTH CUIIBI TPEHUS

OT CHJIbI 1ABJIEHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYalUi, B KOTOPBIX
IIPOSIBIIAETCS IEHCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIIEHUS WIH
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJIIUITHUKOB, INIABAHUE BOJIHBIX )KMBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnoyib30BaHUEM
dopMyn ass pacuéTa CUIIbI TSKECTH, CHIIBI
YIPYTOCTH, CHJIBI TPEHUS

Hroro no pazneny 21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEN U ra30B

4.1 | Nasnenwue. Ilepenaua 3
JABIICHUS] TBEPIBIMU
TeJIaMH, )KHUIKOCTSIMU
U razaMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS U YBETUYCHUS
JnaBiieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa ot o0néma,
TeMIepaTyphl.

AHau3 1 00BSICHEHHE OTBITOB U TPAKTHYECKUX
CUTYyallli, B KOTOPBIX MPOSIBISETCS CUIa
JTaBJICHU.

O6ocHOBaHUE cIOCOOOB YMEHBIIIECHUS 1
YBEITUUCHUS JTaBJICHUS.

N3ydeHune 3aBUCHUMOCTH JIaBJICHUS ra3a
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[lepenaua naBnenus
TBEPABIMU TEJIAMMU,
JKUJIKOCTSIMM U Tra3aMHu.
3akon Ilackamns

0T 00BbEMA U TEMIIEpPaTypBhl.

N3yuyenune ocobeHHOCTEH epeaun JaBaeHus
TBEPBIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAIFHOE I0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Pemrenue 3a71a4 Ha pacuéT qaBiICHUS TBEPIOTO
Tena

4.2 | JlaBneHUE KUIKOCTH 3aBUCHMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIABJICHUS KHUIKOCTH
KUIKOCTH OT TTyOUWHBI. OT IITyOMHBI TOTPYKEHUS Y TNIOTHOCTH SKUIKOCTH.
[THeBMaTnueckue Mamuuel. | HaOmrogenue u o0bsicHeHHEe THAPOCTATHYECKOTO
IMunpocratnyeckuit napajiokca Ha ocHoBe 3akoHa I[lackars.
napanokc. Coobmiaromnuecs: | M3ydeHune cooOaronmxcs cocy10B.
cocynsl. I'napasnnyeckue | Pelienue 3a1a4 Ha pacy€T 1aBICHUS KUIKOCTH.
MEXaHU3MBI OObsicHeHNE MPUHIINTIA IEHCTBUSA
THJIPABINYECKOTO Mpecca, MHEBMATUUYECKUX
MaIIIHH.
AHanu3 1 00bsCHEHUE MTPAKTUUYECKUX CUTYaIIHiA,
JEMOHCTPUPYIOIIHX MPOSIBIICHHUE JTaBIICHUS
XKUAKOCTH U 3aKkoHa [lackans, Hampumep
MIPOIIECCOB B OPraHU3Me MPH TTyOOKOBOTHOM
HBIPSTHUT
4.3 | ArmochepHoe Atmocdepa 3emin u DKCnepuMEHTATbHOE 00HAPYKCHHE
JIaBJICHHC aTMoc(hepHOE JaBJICHUE. aTMOC(epHOTO JaBICHUS.

[IprunHBI CylIeCTBOBaHMS

Ananu3 u 00BSICHEHHUE OITBITOB U IMPaKTHICCKUX
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BO3JIYIITHOM 000JI0UKH
3emnu. OnbiT Toppruueniu.
N3mepenue atmochepHoro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsr

JUTSL ©3MEPEHUS
aTMOC(hEepHOT0 JaBICHUS

CUTYalMii, CBA3aHHBIX C ICUCTBUEM
aTMOC(EpHOTrO JIaBJICHMUS.

OOBbsicHEHHE CYIIECTBOBAHUS aTMOC(EpbI
Ha 3eMJIE ¥ HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha ApYrux mianetax u Jlyne.
OObsicHeHME U3MEHEHHUSI TIIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3a1ay Ha pacu€t atMocepHOro
JTABJICHUSL.

N3ydenue yctpoiicTBa bapomeTpa-aHepouia

4.4

JIeHCTBUE )KUJIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JIeCTBUE )XUIKOCTH U rasa
Ha MOrpyXEHHOE B HUX
Teno. BerrankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BosznyxomnnaBanue

DKCIIepUMEHTAIbHOE OOHApYyKEHUE JECHCTBUS
JKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[TpoBeaenue u 00CyKIEeHNE OIBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh
BBITAUIKUBAIONIEH CUJIBI, JEUCTBYIOIICH HA TEJIO
B JKHUJKOCTH, OT 00bEéMa OrpyKEHHOM

B )KUJKOCTb YaCTH Te€JIa U OT INIOTHOCTHU
YKUAJIKOCTH.

lIposepxa nezasucumocmu sbimanxugaroujeu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanue 3aBUCMMOCTH BECA TEJA B BOJIE
oT 00bEMa MOrpy>KEHHOM B KUJKOCTh YACTH TENA.
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Pemrenne 3axa4 Ha MPUMEHEHHUE 3aKOHA
ApxuMe[a U yCIOBHS IIJIaBaHUS TEN.
KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHUPOBAHUE JIOJKH U OIIPEIEICHUE €€
IPy30110AbEMHOCTH

Hroro no pazneny

21

Pa3nen 5. PaboTra u MOIIHOCTH. DHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanuueckas padoTa.
MoIHoCTh

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThI CUJTBI TAKECTU

NP NAJICHUHU TeJa U CUJIbI TPEHUS

IPU PaBHOMEPHOM MEPEMEIICHUH Telia

10 TOPU3OHTAJIBHON MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaeMO IPH TOABEME
T10 JIECTHHUIIE.

Pemenue 3a1a4d Ha pacuét MeXaHUYeCKOM pabOThI
¥ MOIIIHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 070K, HAKJIOHHAS
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHune npaBuia
pPaBHOBECHS pblUara

K 0J10Ky. «3050TOC
npaBwiIo» MexaHuku. KITJ]
IIPOCTBHIX MEXaHU3MOB.
[IpocThie MEXaHWU3MBI

B OBITY U TEXHUKE

OmnpezienieHUE BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHW3MOB Ha ITPUMepe pbryara, MoABMKHOTO U
HEIOABKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue yciaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB IMPOCTHIX MEXaHNU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX M IPUCIIOCOOJICHHSX,
HCITOIb3YEMBIX B OBITY M TEXHHUKE, a TAaKKe

B )KHUBBIX OpraHu3Max.

DKCIEepUMEHTAIIBHOE JI0KA3aTeIbCTBO PAaBCHCTBA
paboT NpH MPUMEHEHUHN MTPOCTHIX MEXaHU3MOB.
Onpenenenune KIIJI HaKTOHHOM MJIOCKOCTH.
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Pemenue 3aga4 Ha IpUMEHEHKE IPaBUIIA
paBHOBecHs pbiuara u Ha pacuet KI1/]

5.3 | Mexannueckas 4 MexaHu4deckasi SHEPTusl. DKCNEePUMEHTAILHOE ONpE/IEIeHIE U3MEHEHUS
SHEprus Kunernueckas u KUHETHYECKON U MOTEHIIMATBHON SHEPTUH Tela
NOTEHIMAIbHAS YHEPTHSL. IIPU €T0 CKaTHIBAHUU 110 HAKJIOHHOM TIIOCKOCTH.
[MpeBpartenue oguoro Buaa | PopMynupoBaHUE Ha OCHOBE UCCIIEOBAHUS
MEXaHUYECKOU YHEPTUH 3aKOHA COXPaHEHHs] MEXaHUYECKON SHEPTUH.
B Ipyroil. 3aKoH OO6cyxaeHune rpaHull IPUMEHUMOCTHU 3aKOHa
COXpaHEHUsI YJHEPTUU COXpaHEHHUs PHEPTUU.
B MEXaHUKE Pemienue 3aa4 ¢ nCnoap30BaHUEM 3aKOHA
COXpaHEHUS YHEPTUU
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuectBo
YacoB

[IporpamMmHoOe conepxaHue

OcCHOBHBIC BUOBI ACATCIIBHOCTHU 06yqa}01unxcsl

Pa3gea 1. TermioBbIe IBJICHUSA

11

Ctpoenue u cBOMCTBa
BElIEeCTBa

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUHU CTPOEHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U
MOJIeKyJ1. OTbITHI,
MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHHU.

Moenu TBEPIOTO, KUAKOTO
¥ Ta3000pa3HOr0 COCTOSHUN
BEIIIECTBA.
Kpucraumueckue u
amop(dHbIe TeNa.
OOBsicHEeHHE CBOMCTB ra3os,
KUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE TOJIOKECHU N
MOJIEKYJISIPHO-KMHETUYECKOU
teopuu. CMaynBaHue 1
KaNUJUISIPHBIC SIBJICHMUS.
TermoBoe paciMpeHue u
c)KaTue

HaOGroieHre 1 HTEpIpeTanus OmbITOB,
CBUICTEILCTBYIOIIMX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUH BEIIIECTBA: OTBITHI C PACTBOPECHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o O1EHUBAHHMIO KOJUYECCTBA
aTOMOB WJIM MOJICKYJI B elMHHUIIC 00BEMA
BEIIECTBA.

AHanu3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenta nosmel Jlykpernus «O npupose
BeIle») ¢ U3JI0KeHUEM 00OCHOBAHUI aTOMHOM
runoTe3bl (CMbIcI0BOE uyTeHue). OueHka
yOeTUTEeIIbHOCTH ATUX 00OCHOBAaHHUM.
OObsacHeHrne OPOYHOBCKOTO IBHXKECHUS, SIBICHUS
nuby3un 1 pa3nuunii MeXay HUIMH Ha OCHOBE
MTOJI0’KEHU N MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3Inuuid B CTPOCHUU
ra3oB, )KHJIKOCTEH U TBEPBIX TE

C UCTIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH CTPOCHHUS BEIIECTBRA.
[IpoBeneHne OMBITOB IO BHIPAIIIUBAHUIO
KPUCTAJUTOB MTOBAPEHHOM COJIM WJIH caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX KANWUISIPHBIC SIBICHUS U
SIBJICHHE CMaYuBaHUs.

OOBsicHEHHE POJIU KaMWIISIPHBIX SIBICHUN

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6ntonenue, npoBeeHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, KUJIKOCTeH U TBEPABIX TEJL.
OOBsicHeHHE COXpaHEeHUS 00BhEMA TBEPABIX TE,
TEKYUYeCTH >KUJIKOCTH (B TOM YUCIIC, PA3HUIIBI

B TEKYYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JTIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD JaBJIEHUS BO3/1yXa OT €ro 00bEéMa
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHECHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOT'O YUCHHUSI.
AHaN3 NPaKTUYECKUX CUTYaIlUH, CBA3aHHBIX

CO CBOMCTBAMHU I'a30B, JKUIKOCTEU U TBEPBIX TEII

1.2

TermnoBbeie TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUU: TeIUIoNepeiaya u
coBepileHue padoThl. Bubl
TeIJIonepe/layu:

O06ocHOBaHHWE MPABUI U3MEPECHUS TEMIIEPATYyPHI.
CpaBHEHHE Pa3TUIHBIX CIIOCOOOB U3MEPEHUS H
IITKaJT TEMITePATYPHI.

HaOnronenue u 00bICHEHHUE OIBITOB,
JIEMOHCTPUPYIOUINX U3MEHEHUE BHYTPEHHEN
SHEPIUU Teja B pe3yJibTaTe TeIIonepeiaun u
pa0bOThI BHEIITHUX CHUJI.

Habmronenue 1 00bsICHEHHE OIBITOB,
00CYXIeHHE TIPAKTUYECKUX CUTYyaITuH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmmuecTBO TEIIOTHI.

VY nenapHas TEILIOEMKOCTh
BellecTBa. TemioooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. IlnaBnenue u
OTBEpJICBAaHUE
KPUCTaJUTMUYECKUX BEIIECTB.
VienpHas TeniaoTa
IJIaBJICHUS.
[TapooOpazoBanue u
KoHJleHcanus. Vcnapenue.
Kumnienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEpaTypbl
KHUITICHUS OT aTMOC(HEPHOTO
JIaBJICHUS.

BnaxHocTs Bo3ayxa.
DHeprus TOIIMBa.

VY nenpHas TemniaoTa
CrOpaHwusl.

[MpuaIHIBL pabOTHI
TeraoBbIX aBurarenei KII1J]
TEIJIOBOT'O JBUTATEIA.
TennoBbIe ABUTATENIN U

JEMOHCTPUPYIOIINX PA3TNIHBIC BUIBI
TETUIONEePEAAYN: TEIIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue siBIICHHUS TEIJIOOOMEHA

[PA CMEIIUBAHUM XOJIOJTHON U rOpsAYEN BOIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
PaBHOBECHS MEX/Ty TOpsSTUEH U XOJIOIHON BOIOM.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TETIOTHI, TOJIYYCHHOT'O BOJIO MPH TEIJIOOOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (M3MEpeHne) yaeIbHON
TEMI0EMKOCTH BEIIIECTBA.

Pemmenue 3aay, CBsI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

U TEII00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
UCIIOJIb30BaHMS TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB, HAIIPUMED, B LIETAX
DHEPTOCOCPEKEHHUS : TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HabGmtonenue siBeHui ncapeHus u
KOHICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
PAa3IUYHBIX JKUAKOCTEM.

OObsicHeHHE SIBIICHUH UCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3a1MTa OKPYKAOIIEH
Cpensbl.

3aKOH COXpaHEHUS U
pEeBPALLEHUS SHEPTUU
B TEIUIOBBIX MPOLIECCAX

MOJIEKYJISIPHOTO YUCHHS.
Habmonenue n o0bsiCHEHHE poLecca KUIeHus,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyPHI
KUTICHUS OT JAaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTEILHON
BJI&KHOCTH BO3yXa.

Habumronenue npoiiecca mjiaBjieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIPUMED, JTbA.
CpaBHEHHE MTPOIIECCOB TUIABIICHHUSI
KPUCTAJUTMUECKUX TEJ M Pa3MATICHUS

NIpU HArpEBaHUU aMOP(HBIX TEJI.

Omnpenenenue (M3MEpeHUE) YACITBHON TETIIOTHI
TUTABJICHUS JIJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.

Pemenue 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI B MIpolieccax
TEIUIONepe AU MPH TUIABIICHUN U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHanu3 CUTyaluii MPakTHYECKOro MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepHaJIOB, COJIEBast TPeyiKa u JIp.

AHanu3 paboTbl U O0BICHEHUE MPUHIIUTIA
JIEHUCTBUS TETIOBOTO JIBUTATEIS.

Brrarcienue KoaIn4decTBa TeTUIOTHI,
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BBIJICJISFOLETOCS IIPU CTOPAHUY PAZITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cCyKIeHre YKOJIOTHYECKUX MOCTSACTBUIN
HCIIOJIb30BAaHUS JBUTATEIECH BHYTPEHHETO
CrOpaHMsl, TEIJIOBBIX U TUAPOIIICKTPOCTAHIIUN

Hroro no pazneny

28

Pa3jien 2. JnekTpudeckre 4 MAarHUTHbIE SIBJIEHUSI

2.1 | DnexTpuyeckue
3apsiibl.
3apsKeHHbIE Tesa U
UX B3aUMOJICHCTBHUS

7

DIeKTpu3anus Ted.

JIBa pona 3JIEKTpUIECKUX
3apsazi0B. B3aumopeiictere
3apsKEHHBIX TeJl.

3akoH KysnoHa (3aBUCUMOCTb
CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPS0B U
PaCCTOSIHUSI MEXKTY TEJIaMu).
DIEKTPUYECKOE TIOJIE.
Hanpsx€éaHocTh
AIEKTPUYECKOTO TOJIS.
[IpyHIMT cynieprio3uuuu
AJIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM ypOBHE).
Hocurenu snextpruuecknx
3apsiIoB. DI€MEHTapHBII
AIEKTPUYECKUM 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

HabnroneHue u npoBeieHUe OMbITOB

10 AJIEKTPU3AIIUU TEJ MPU COMPUKOCHOBEHUU U
MHIYKIHUEN.

HaOmronenue n 00bICHEHUE B3aUMOAEHCTBUSI
OJTHOMMEHHO Y PA3HOUMEHHO 3aps’)KEHHBIX TEl.
OOBsiICHEHHE TPUHITUTIA IEUCTBUS JIEKTPOCKOTIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

MIPY COMIPUKOCHOBEHUHM TEJI U MHIYKIIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISX
AIIEKTPUYECKUX 3aPsA/I0B B BEIIECTBE.
Pacno3naBanue u 00bICHEHHE SIBICHUM
AJIEKTPU3AIIMHU B TOBCETHEBHOM KU3HH.
HaOnronenue u 00bICHEHHE ONBITOB,
WUTIOCTPUPYIOIIHUX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsija.

HaOmtoaeHre onbITOB MO0 MOACTUPOBAHUIO
CUJIOBBIX JIMHUM DJICKTPUUECKOTO MOJIA.
HccnenoBanue 1eMCTBUSA SJEKTPUUECKOTO OIS
Ha MPOBOJIHUKH U JUIICKTPUKH
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JTABIICKTPUKHU. 3aKOH
COXpaHEHUS JIEKTPUUECKOTrO
3apsaa

2.2

ITocTosHHBIN
JIEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.
VYcnoBus CymecTBOBAHUSA
AJIEKTPUUYECKOTO TOKA.
Hcrounnku mocTossHHOTO
TOKa. JlercTBus
AJIEKTPUUYECKOTO TOKa
(TenoBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUUECKUM TOK

B )KUKOCTSIX U ra3zax.
DIIEKTpUYECKasl LEMb.
Cwuna Toka. DJIeKTpUUECcKOe
HaIpsoKEHUE.
ConpoTtuBiieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa i1 yyacTka
uenu. [locnenoBarensHoe u
napauielIbHOE COeIMHEHUE
MIPOBOJTHUKOB.

PaGoTa u MmomtHOCTH
AIEKTPUYECKOTO TOKA.
3akoH /xxoyna—JleHua.
DJIEKTPUYECKHUE LIETTH U

Hab6ntonenue pa3indHbIX BUOB JEUCTBUS
AIEKTPUYECKOT0 TOKA M 0OHAPYKEHUE ITUX
BHJIOB JICHCTBUS B TOBCETHEBHOM KU3HMU.
Habronenne BO3HHKHOBEHUS Fa30BOTO pa3psijia
1 BJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 UCTIBITAHUE DJICKTPUICCKOM TIeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepeHne 3IeKTpUYeCcKOTro HaPpsHKEHUS
BOJIbTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIEKTPUYECKOTO CONMPOTUBIICHHS IPOBOIHHUKA
OT €r0 JIJIMHBI, TUIOLAY HOTEPEYHOT0 CEYEHUS
U Matepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CI0KEHUS HANIPSKEHU I
IIPY MOCIIEIOBATEBHOM COETMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia Js CUIIbI TOKA

IIPY MAPAIVICIIBHOM COEAUHEHUH PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOM DHEPrUun
B ObITy. KopoTkoe
3aMBbIKaHUE

AHanu3 cuTyauui Nocjie10BaTeIbHOTO U
MapajuieIbHOTO COEAMHEHUS IPOBOTHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemrenne 3anau ¢ ucnoap3oBanueM 3akoHa OMa
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MIPHU MOCIIEI0BATEIHOM U
NapajieIbHOM COCIMHEHUU TPOBOJHUKOB.
Onpenenenue padoThI AIEKTPUYECKOrO TOKA,
MIPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHne MOLHOCTH 3JIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBaHne 3aBUCUMOCTH CUJIbI TOKA Y€peE3
JAMIIOYKY OT HaNnpsHKeHUs Ha Hell. OnpenenexHue
KII/ marpeBarens.

HccnenoBanue npeodpa3oBaHus SHEPTUU

IpU NOABEME TPYy3a IIEKTPOJBUTATEIEM.
OObsicHeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
IIPUHLINIA IEVUCTBUS IUIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyns—Jlenna

2.3

MaruuTHBIC SIBJICHUS

ITocTOsITHHBIC MATHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MAarHUTOB.
MarsauTtHo€ mojJe.
MarauTtHoe 110J1e 3eMIn

HMccaenqoBanne MaruuTHOTO B3aMMOJICHCTBHUS
MMOCTOSTHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MAarHUTOB MPH X O0BETUHECHUH U Pa3/ICIICHUU.
HMccaenqoBanne MarHuTHOTO B3aUMOICHCTBUSI
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1 €TI0 3HAUYCHUE JIJIS KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
3JIEKTPOMArHUTOB

B TEXHUKE. JlencTBUE
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
ITOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOJIBUTATEIICH

B TEXHUYECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB MPU UX OObETUHEHUH U Pa3/ICIICHUH.
[IpoBeneHrE ONBITOB MO BU3yATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHue siBIeHUs HAMAarHUYMBAaHUS BEUIECTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTD CUJIbI B3aUMOICHCTBUS KaTYILIKA

C TOKOM ¥ MarHuTa OT CUJIbl U HAITPaBJICHUS TOKa
B KaTyIIKE.

AHau3 cCUTyaluui NpaKkTUYEeCKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, METUIIUHE).
N3yuyeHne neicTBrUsI MAarHUTHOTO TTOJIA

Ha MPOBOJIHUK C TOKOM.

N3yueHune nerlcTBUS 3IEKTPOABUTATEIIS.
N3mepenune KII/I anekTpoaBurareibHOM
YCTaHOBKH.

PacriozHaBanue v aHAIN3 pa3IMYHBIX
IIPUMEHEHHM JIEKTPOABUTATENEH

(TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U . )

2.4

DneKTpoMarHuTHas
WHTYKITAS

Onebitel Gapanes. SABnenue
AIEKTPOMAarHUTHOU
nHaykuuu. [Tpasumo Jlenna.
DIIEKTPOreHepaTop.

OneITHI 11O HCCICAO0BAaHHUIO SABJICHUNA
BHGKTPOMaFHPITHOﬁ HHAYKOHUN: UCCICIOBAHNC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHHUA
HMHAYKIOOUOHHOI'O TOKa

46



CnocoObl osTy4eHus
3JIEKTPUYECKOMN DHEPTUU.

DIIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMbBIX
WCTOYHUKAX DHEPTHH
Uroro no paznemny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpamMmHoOe conepxaHue

OCHOBHEIC BUOBI ACATCIIBHOCTU 06yqa}01u1/1xc;1

Pa3zgesa 1. Mexannueckue siBJIeHUA

11

MexaHudeckoe
JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

10

MexaHn4ecKoe IBUKEHUE.
MarepuanbHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBUKEHUSI.
PaBHOMEpHOE
MPSIMOJIMHEHOE JIBUKEHUE.
HepaBromepHoe
MPSIMOJIMHEWHOE IBUKEHUE.
Cpennsisi ¥ MTHOBEHHaAsI
CKOPOCTH TeJIa MPU
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
PSIMOJIMHEVHOE JBUKCHUE.
CBoOonHOE TazicHue.
OmnpiThl ["anumes.
PaBHOMEpHOE nBHXKEHNE

10 OKPY>KHOCTH.

[Iepron u yactota
obparmienus. JInneliHas u
yIJIOBasi CKOPOCTH.

AHanu3 1 00CyXI€HUE Pa3IMYHBIX TPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cykeHre rpaHul] MPUMEHUMOCTH MOJIEIH
«MaTepuagbHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pa3IMuHbIMU cioco0amu (ypaBHEHHE, TabIuIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIISIETCS OTHOCUTEILHOCTh MEXaHHUECKOTO
JIBUKCHHUSL.

Habmonenne MmexaHn4ecKkoro ABUKEHUS Tea
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUM JBUKECHUS
OJIHOTO Y TOTO %€ TeJla OTHOCUTEIBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3s Tekcta ["anuiiest 00 OTHOCUTENBHOCTH
JBUKEHMSI; BBITIOJTHEHUE 3aIaHUM IO TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
OpycKa WiIH ABMKCHHS IIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CcyxeHue croco00B
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[lenTpocTpeMUTENBHOE
YCKOPEHUE

npUOIMKEHHOTO ONPEETICHHUSI MTHOBEHHOM
CKOpOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJEIH
AIIEKTPUYECKOrO0 aBTOMOOWIIS U T. I1.).
Ornpenenenue myTH, NPONRJEHHOTO 3a TaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
NEUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuaoMeTpoB).

Brlunciienue 1yt U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEWHOM JIBUKECHUU
Tea.

OmnpezneneHue NPOUIEHHOTO MYTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O MPSAMOJIMHENHOTO
JIBW)KCHUS TEla OT BPEMEHU.

IIposepka ecunomeswvi: eciu

npU paBHOYCKOPEHHOM OBUIHCEHUU

0e3 HauaIbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 He4EMHBIX Yuces, mo
coomeemcmeyouwue NPOMeNCYmKu 6pemeHu
0OUHAKOBYL.
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Ornpenenenue yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IUIOCKOCTH.

N3mepenue neprojia v 4acToThl OOpalieHus
TeJa MO OKPY>KHOCTH.

OmnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBIDKCHHUS TeJa M0 OKPYKHOCTH.

Pemenue 3a1a4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTePUCTHK
MEXaHUYECKOTO JIBUKEHUS PA3IMUHBIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKEHUS
B IIPUPO/IE ¥ TEXHUKE (Ha MpuMepax cBOOOIHO
NaJAINX TEJ, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCTIOPTHBIX CPEJICTB U IP.)

1.2

B3aumoneiicTBue Ten

20

[Tepsblii 3ak0oH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HeroToHa.
[IpyHIMIT cyneprno3uuuu
CHII.

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHUS ITOKOSI, APYTHUE BUBI
TPEHUS.

Cuna TSKECTH U 3aKOH
BCEMUPHOT'O TSTOTCHHUS.

Hab6mronenue u 06Cyk1IeHUE OIBITOB

C IBIDKCHHMEM TeJIa IPH YMCHBIIICHUH BIUSHUS
JIPYTUX TeJI, MPENATCTBYIOMNX IBUKCHHIO.
AHanu3 TekcTa ["anmuies ¢ onrcanuemM
MBICJICHHOTO SKCTICPHMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHHUE 3aJaHUH 110 TEKCTY (CMBICTIOBOE
YTEHHUE).

OO0cyxaeHre BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA MHEPIIMU B PA3]IMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyX1eHne MEXaHUUECKUX

50



YckopeHue cBOOOTHOTO
najicHus1. J[BUKEHHE MIIaHeT
BoKpyr Connua. Ilepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTh 1 ieperpys3ku.
PaBHOBeCue maTtepuanbHOU
TOYKHU. AOCOIIOTHO TBEPI0E
Tesio. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBL.
LenTp TsxecTu

SIBIICHUU, TIPOUCXOISAIIUX B CHCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBF)KCHUH OTHOCUTEIIHHO
KaOuHeTa (HU3UKU.

JlencTBus ¢ BEKTOPaMU CUJI: BBITIOJIHEHUE
3aJIaHUH 110 CJIOKCHUIO U BEIYUTAHUIO
BEKTOPOB.

Hab6nroneHue w/mnm npoBeieHUE OMbITOB,
JIEMOHCTPUPYIOIIHMX 3aBUCUMOCTD YCKOPCHUS
TeJa OT MPUJIOKEHHOHN K HEMY CHIIBI M MacChl
Tena.

AHanmmu3 1 00bSICHEHHE SIBJICHUM

C UCIOJI30BaHHEM BTOPOTro 3akoHa HrioToHAa.
Pemmenue 3a1a4 ¢ MCTIOIB30BAaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiia CIOXKEHUS CUIIL.
Omnpenenenne KECTKOCTU MPYKUHBL.

AHanu3s cutyaiui, B KOTOPBIX HAOIIOAAI0TCS
ynpyrue aedopManuu, 1 uX 00bsICHCHHE

C UCIIOJIb30BaHUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ ucmnonpb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS
CKOJIB>KEHHUSI OT CHJIBI HOPMAaJIBHOTO JIABJICHUS.
OOcyxaeHne pe3yabTaToOB UCCIICIOBaHHUA.
Omnpenenenue kodhPuIeHTa TPCHUS
CKOJIb)KEHUS.

W3mepenune CrTbl TPEHUS TIOKOSI.
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Pemenue 3a1ay ¢ ucnonb30BaHUEM (POPMYITbI
JUTSL CUJTBI TPEHUS CKOJIbKEHUSI.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO 1eUCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO NaJeHUS.
OObscCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO Ma/IeHUs OT MAcChl TeJa.

OrneHka BeIMYUHBI CUIIbI TATOTEHHUS,
JNEUCTBYIOILLIEN MEXKY ABYMs TEJIaMHu

(mJ1s1 pa3HBIX MacCC).

AHanu3 IBIKEHUS HEOECHBIX Te

0] IEHCTBUEM CHUJIbI TATOTCHHUS

(c MCTIOJIL30BAHUEM JIOTIOTHUTENbHBIX
MCTOYHUKOB HH(POPMAIIHUH ).

Pemrenue 3a1a4 ¢ UCNOJIb30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (HOPMYIIBI

JUIS1 pacdy€Ta CUIIbI TSXKECTH.

AHaJIN3 OPUTMHAJIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUS; BBIIIOJHEHNE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaGmonenne u 06Ccy)aeHre ONbITOB

110 I3MEHEHHUIO Beca TeJla IPU YCKOPEHHOM
JBUKECHUU.

AHanu3 ycia0BUil BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3a1a4d Ha onpe/ienieHre Beca Tena

B Pa3JIMYHBIX YCIOBUSAX.
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AHanu3s cuJ, IeMUCTBYIOIINX HA TEJO,
MOKOSIIIIEECS Ha OIOPE.
OrnpenienieHue NEHTpa TAKECTH PA3TUUHBIX TEIl

1.3.

3aKOHBI COXPAHEHHUS

10

Nmnynsc tena. U3menenue
uMIyJibca. IMiynsc cuisl.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JIBIKEHUE.

Mexanuueckast pabota u
MOIITHOCTh. PaboTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBsA3b SHEPTUU U
pab6otel. [ToTeHmanbHas
SHEPrus Tena, HOIHITOrO
HaJl IOBEPXHOCTBIO 3€MJIH.
[loreHumanbHas SHEPrUs
C)KAaTOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOM
SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIuun

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JIEMOHCTPHUPYIOLIUX Mepeady UMITYIbca

P B3aUMO/ICHCTBUU TEJI, 3aKOH COXPAHCHUS
UMITYJIbCa TIPU a0COJIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOJCHCTBHUU TEJl.

AHanu3 CUTyaluii B OKPYKaroIiei )Ku3Hu

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHCHUS
HUMITYJIbCA.

PacrioznaBanue siBeHUsI pEAKTUBHOTO
JIBUKEHUS B IPUPOJIE U TEXHUKE.
[TpumeHeHue 3aKOHa COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOACHCTBUS TEl
(Ha mpuMepax Heynpyroro B3auMOIeHCTBHUA,
yIPYToro IMeHTPaTbHOTO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJl, OJTHO U3 KOTOPHIX
HETIOJIBH)KHO).

Pelrenue 3a1a4u ¢ UCNOJIb30BAHUEM 3aKOHA
COXpaHEHHs UMITYJIbCa.

Omnpenenenue pabOTHI CUIIBI YIPYTOCTH

pH NOoABbEME Ipy3a C UCIIOIB30BAHUEM
HETMOJABUKHOTO U MOABUKHOIO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne NoTeHIUAITBHOW S3HEPTUH YIIPYTO
ne(opMUpOBAHHOMN MPYKUHBI.
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M3MmepeHne KHUHETUYECKON SJHEPTUU Tena

10 JUIMHE TOPMO3HOIO ITYTH.
DKCNIEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUUAIBHON U KHHETUYECKOU SJHEPTUU TEJIa
IIPU IBUKEHUU 10 HAKIIOHHOM TUIOCKOCTH.
DKCIEpUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

IpU CBOOOTHOM IaJICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAHUYECKOU SHEPTUM JJIs pacyéra

HOTCHHH&HBHOﬁ U KMHETUYECKOMN C-)HCpFI/Iﬁ TCJa.

Pemenue 3aa4 C UCIIOJIB30BAHHUCM 3daKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIrun

Utor

0 TIO pa3zeny

40

Pa3nena 2. Mexannueckue K01e0aHUA U BOJTHBI

2.1

Mexaanueckue
KoJicOaHus

7

KonebarenprHO€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMILUTUTY/IA.
MaremaTrdeckui u
PY>KUHHBIA MasSTHUKHU.
[IpeBpalenue s3Heprun
pu KoJieOaTeIbHOM
JBIDKCHUH.

3aTyxaroiiue KojeOaHusl.
BeiayxieHHBIE KOJIEOaHMS.
Pe3onanc

HaOmnronenue kosie0auuii mox AeiiCTBUEM CHUIT
TSOKECTH U YIIPYTOCTU U OOHAPYKCHHE
OI00HBIX KOJIeOAHUN B OKPY’KAIOIIEM MHPE.
AHanu3 koyie0aHui rpy3a Ha HUTH U

Ha npy>xuHe. OnpeneIeHre 9acTOThI
KOJeOaHU MaTEMaTUUECKOTO U IPYKUHHOTO
MasITHUKOB.

HaoOimronenue n 00bsICHEHHNE ABJICHUS
pe30oHaHca.

HccnenoBanue 3aBUECUMOCTH TIEpHOIa
KOJIeOaHUI IMOIBEIIICHHOTO K HUTH Ipy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TIepro/ia KoeOaHui
rpy3a, MOJABEIIEHHOTO K JICHTE, OT MacChl rpy3a.
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHOIA
KOJIeOaHUH MPY>KUHHOTO MAasATHUKA OT MacChI
rpy3a 1 KECTKOCTU PYKUHBI.

[IpruMeHeHne MaTeMaTHIeCKOro U NPy KHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH IS ONMCAHUS
KOJICOAHUI B OKPY’KAIOIIEM MHpE.

Pemenue 3ama4, CBSI3aHHBIX C BBIYMCICHUEM
WM OLIEHKOW 4acTOTHI (Iepro/ia) KoieOanuit
Hsmepenue yckopenus c60600H020 nadeHus:

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE U
norepeyHble BOIHBI. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpocTpaHCHUS.
MexaHH4eCKHE BOJIHBI

B TBEPIOM TENE,
CECMUYECKUE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa U
BbIcOTa TOHA. OTpakeHUE
3Byka. MH(pa3Byk n
yIBTPa3BYK

OOHapy:KeHHe U aHaJTU3 BOJIHOBBIX SIBJICHUH
B OKPY>KaIOIlleM MHpE.

Habmronenue pacnpocTpaHeHus PO0JIbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJIEIIN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUOB BOJIH

B IIpUpo/i€ (3BYK, BOJHBI HA BOJIE).
Boluncnenue JJIMHBI BOJIHBI K CKOPOCTH
pacrnpoCTpaHEHUs: 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUI]
YaCTOTBI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHU.
Hal6ntoneHre 3aBUCMMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHUCJIIE, C UCTIOJIb30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6ntonenue n 00bsiCHEHHE SIBIICHUS
aKyCTUYECKOT0 Pe30HaHCA.
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AHann3 OPUTHHAIBHOTO TEKCTA, MTOCBIIIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WU YJIbTPA3BYKa)

B TEXHUKE (9XOJIOKAIU, YIBTPA3BYK

B MEJIMIIMHE U Jp.); BBINOJIHEHUE 3aaHU

110 TEKCTY (CMBICIIOBOE YTEHHUE)

Hroro no pazneny

15

Pa3nen 3. Ji1ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX
noJjie u DJIEKTPOMArHUTHBIE BOJIHBL. | B3AUMOCBA3b DJIEKTPUUECKOIO U MArHUTHOTO
JJIEKTPOMAarHUTHbBIE CaoiicTBa IOJIEH.

BOJIHBI 3JIEKTPOMAarHUTHBIX BOJIH. DKCTEPUMEHTATbHOE U3YUYEHHE CBOICTB
[Ikama >JJIEKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BoJH. Mcronp3oBanue C TIOMOIIIbI0 MOOMJIBHOTO TesedoHa).
3JICKTPOMAarHuTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
IUIsL COTOBOM CBSI3H. YCJIOBCYECKOI0 OpraHmu3ma.
ONEeKTpOMarHuTHas IPUPOAa | AHAIU3 TEKCTOB, ONMCHIBAIOIINX MPOSABIICHUS
csera. CKOpOCTh CBETA. AJIEKTPOMArHUTHOI'O U3JIyUYE€HUS B IPUPOJIE:
BonHoBkIe cBOMCTBA CBETA YKUBbIC OPTraHU3MBbI, U3TYYCHUSI HEOECHBIX Tell
(CMBICIIOBOE UTEHUE).
Pacno3zHaBanue n aHanu3 pa3anyHbIX
IIPUMEHEHUN AIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemrenne 3a1au ¢ ucnonb3oBanuem Gopmyn
JUIS CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YAaCTOTHI CBETA
Uroro mo pazneny 6
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Pa3gea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHuUs
CcBETa

JlyueBas Mmozeins cBera.
Hcrounuku ceera.
[Ipsamonunennoe
pacnpocTpaHeHHUE CBETA.
3atmenusa CosiHua u JIyHsL.
Otpaxenue cBera. [1nockoe
3epKajio. 3aKOH OTPaKEHUS
CBETa.

IIpenomnenue ceera. 3aKoH
npesomiienus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. lcnionp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJIAX

HabntoeHue onbIToB, IEMOHCTPUPYIOITUX
SIBJICHHE MPSMOJIUHEHHOTO pacpOCTPAHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETaINsI C UCTIOJIb30BAHUEM
MOHSITHS CBETOBOTO JIyya.

OOBsiCHeHHE U MOJICTTUPOBAHUE COJTHEUHOT'O U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTJla OTPaKeHUs
CBETOBOI'O JIy4a OT yIJIa MaJcHUsI.

N3yueHue CBONCTB N300pakeHUs B IJIOCKOM
3epKaie.

HaOmnronenue 1 00bICHEHNUE OIBITOB

10 TIOJTYYCHHUI0 N300paKeHHUI B BOTHYTOM H
BBHITTYKJIOM 3epkanax. HabmoneHue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETa
Ha TPAHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPaKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEIOMJICHUS OT yTJjia majleHusl CBETOBOIO Jyda
Ha TPaHUIIE «BO3TYX—CTEKJIO».
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEJTIOMJICHHS CBETA B MOBCETHEBHOM KU3HH.
Anann3 1 00bsICHEHHE SIBJICHUS ONITHYECKOTO
MHUpaXKa.

Pemnrenne 3a1a4 ¢ MCIIOJIB30BaHUEM 3aKOHOB
OTpaXKEHUS M TIPEIOMIICHHUSI CBETA
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4.2 | JIuH3bI ¥ ONTHYECKUE 6 JIunza. Xon nyueii B tuH3e. | [lomydyenue n3o0paxeHuil ¢ MOMOIIBIO
pruOOpbI Onrtnueckas cucrema coOuparouiel 1 paccenBarolei JINH3.
doToanmapara, Mukpockorna | Onpezaenenue GOKYCHOTO pacCTOSHUS U
U Teseckona. ['ma3 kak ONTUYECKOMN CUJIBI COOUPAIOIIEH JIUH3BI.
OITHYECKast CUCTEMA. AHau3 yCTpOMCTBA U MPUHIIUATA I€UCTBUS
brnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh dboToanmnapaTa, MUKPOCKOIIa, TEJIECKOTA.
N3yueHue Mojienu Tiia3a Kak ONTHYECKOU
CUCTEMBbI. AHAJIN3 SIBIICHUU OJIU30PYyKOCTH
U JaTbHO30PKOCTH, TIPUHITUIIA ICUCTBUS
OYKOB
4.3 | Paznoxenue 0enoro 3 Pasznoxxenue 6eoro ceera Hab6mronenue pasznoxxeHus 6e1oro cBeTa
CBETa B CIIEKTP B criekTp. OnbITel HBIOTOHA. | B CIIEKT.
CrnoxkeHne CreKTpaabHbIX Habmronenne u 00bsiCHEHUE OTIBITOB
1BeToB. Jlucnepcus cpera 10 TIOJTYYEHUIO OEJIOT0 CBETA MPH CIOKEHUH
CBETa Pa3HBIX I[BETOB.
[TpoBenenue 1 0OBICHEHHE OTIBITOB
110 BOCIIPHSTHIO IIBETA MPEAMETOB MPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIHTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3nen 5. KBanToBbIe IBJIEHUS
5.1 | Ucnyckanwue n 4 Omnwitel Pezepdopna u Oo6cyxnenue 1ienu onbliToB Pezepdopaa

IIOIJIOICHUE CBCTA
aTOMOM

II1aHCTapHas MOACIb aTOMaA.

Mopnaens atoma bopa.
Hcnyckanue u nornomeHue

I10 UCCJICA0OBAaHHNIO aTOMOB, BBIIBM?KCHHUC
THUIIOTEC3 O BO3BMOXHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IIPCAIIOIaracMoro CTpoCHu:A
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cBeTa aToMOM. KBaHTEI.
JIuHeyaTeie CIIEKTPHI

aTOMOB, (POPMyJIMPOBaHUE BHIBOJOB

U3 PE3YJIbTAaTOB OIBITOB.

OO6cyxaeHre NpOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa U OCHOBAHUU [Tl TUIIOTE3bI
bopa o cTannoHapHbBIX OpOUTaX IIEKTPOHOB.
Habutonenne CriomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS PA3JIUYHbIX BEILECTB.
OObsCHEHHE JTUHENYATBIX CIIEKTPOB U3TYyUEHUS

5.2

CtpoeHne aTOMHOTO
saqpa

PagnoaktuBHOCTB. Anbda-,
Oeta- U TaMMa-U3TyYCHUSI.
CtpoeHue aTOMHOTO s/1pa.
Hyknonnas Mmozens
aTOMHOTO sipa. M30TombI.
PaagnoaxTuBHBIE
npespamienus. [lepuon
HOJTypaciaja aTOMHBIX siJiep

OO0cyxIeHrEe BO3MOYXKHBIX TUIIOTE3 O MOJEIAX
CTpPOCHHUA siapa.

OnpeneneHue coctana sijiep Mo 3aJaHHBIM
MacCCOBBIM M 3apsIOBBIM YHCIIaM U

IO MTOJIOKEHHUIO B IEPUOIMUECKOM cUCTEME
AJIIEMEHTOB.

AHanu3 U3BMEHEHHUs COCTaBa s/Ipa U €ro
MOJIOKEHHUS B IEPUOIMUECKON CUCTEME

P 0-pPaIUOAKTUBHOCTH.

HccnenoBaHue TPEKOB (L-4aCTHUIL [10 TOTOBBIM
dboTorpadusim.

OO6Hapy:KXeHHe U U3MEPEHUE PATUAIMOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €r0
WHTEHCUBHOCTH.

Ananmm3 OMoJ0TrHYeCKNX U3MCHCHHH,
MPOUCXOAIIUX MO IEUCTBUEM
PaaMOaKTUBHBIX U3Ty4YECHUI.
Hcnonb3oBaHue paiMOaAKTUBHBIX U31yYEHUM
B MEIUIIHE
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5.3

S nepHbie peakuu

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI31 AaTOMHBIX si71ep. CBA3b
Maccel ¥ dHepruu. Peakiuu
CHUHTE3a U JICJICHUS SEp.
Ncrounuku sneprun ConHua
v 3BE31. SnepHas
JHEpreTuka. JlencrBus
PaaOaKTUBHBIX U3TyUYECHUI
Ha )KUBbIE OPTaHU3MBbI

Pemenune 3a1a4 ¢ HCOOJIb30BAaHUEM 3aKOHOB
COXpPaHCHUA MACCOBBIX U 3apAAO0BBIX YHUCCII

Ha ONPEAEIICHUE PE3YJIbTATOB SAEPHBIX
pEaKLMi; aHAJIN3 BO3MOXXHOCTHU WIIU
HEBO3MOKHOCTH SIJICPHON peaKkivu.

OHCHKa OHCPTHUU CBA3U AJCP C UCTIOJIB30BAHHUCM

dbopmybl DMHIITEHHA.
OO6cyxaeHne NepcrneKTUB UCI0JIb30BaHUS
YIIPaBIsAEMOr0 TEPMOSAIEPHOIO CUHTE3A.

OO6cyxaeHre MPEeUMYIIECTB U DKOJIOTHUYECKUX
npo0JieM, CBSI3aHHBIX C SIACPHON SHEPTETUKON

Hroro no pazneny 17
IoBTOpUTEIBbHO-0000 A0 IIHIT MOAYIb
[ToBTOpEHUE U 9 CucreMaTu3anus u BrinotHeHre yueOHBIX 3a/1aHHH, TPeOYIOIINX

000011IEHE
CoJIepKaHus Kypca
bu3uku 3a 7-9 kiaccel

000011IeHIE TTPEAMETHOTO
COJICPKaHUs U OIbITa
JeSITeTTbHOCTH,
IPUOOPETEHHOTO

IpHU U3yYEHUU BCETO Kypca
(bU3UKH OCHOBHOTO 00IIIET0
o0pa3zoBaHwMsL.

[IogroToBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy 0 PU3HKE

JIJIs1 00yUarOIIUXCS,
BBIOPABIINX 3TOT YUEOHBIN
npeaMeT

JEMOHCTpAllMi KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYUHYIO
IPAaMOTHOCTB:

— NPUMEHEHUS MOJYYEHHBIX 3HAHUI

JUTSI HAYYHOTO OOBSICHEHUS (DU3UIECKUX
SABJIEHUN B OKPYKaroUEn PUpPoJIe,

B IIOBCEJIHEBHOW JKU3HU U BBISBICHUS
(bu3HUECKIX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTU;

— NPUMEHEHUS OCBOEHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUM

JUIs1 UcClieIOBaHus (PU3NUECKUX SIBIICHU,
B TOM YHCJIE JJISI TPOBEPKU TUIIOTES
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Y BBIIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE
IpEeAnoiaraux NCIoIb30BaHNE (PU3NUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IUYHbIX pa3/ieNoB Kypca (PU3MKH.
BbinoJiHEHUE U 3alIUTa TPYNIOBBIX WU
WH]JIUBUYaJIbHBIX IPOCKTOB, CBS3aHHBIX

C coJiep>KaHueM Kypca hU3uKH

Uroro no paznemny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOT'PAMME
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