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HOACHUTEJBHASA 3AITIUCKA
[IporpamMma mo ¢u3nuke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBICHA HA OCHOBE TOJIOKEHUH U
TpeOOBaHMII K pe3yjibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHONW NPOTPaMMEL,
npezacrasieHHbIX B PT'OC 00O, a Taxke ¢ yuérom denepansHoit paboueil mporpamMmMel BociuTanus 1 KoHuenym
npenojaBanus yueOHoro npeamera «Ouzukay.
[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSI COCTABICHA Ha OCHOBE MOJOKEHUH 1
TpeOOBaHMII K pe3yjibTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOH NPOrPaMMEL,
npezacrasieHHbIX B PI'OC O0O0, a takxke ¢ yuyeToM (penepanpHOi pabodeil TporpaMMbl BOCHUTAHUS U KOHLIECIIAN
npenojaBanus yueOHoro npeamera «Ousukay.
CopnepxaHue mporpamMMbl 1o (QU3HMKE HampaBlIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH
o0yyaromuxcsi ¥ OpraHu3aldio H3Y4YeHUs (QHU3MKH Ha AEATENIbHOCTHOH oOcHOBe. B mporpamme mo ¢usuke
YUUTHIBAIOTCS BO3MOXHOCTH yueOHOro mpenmera B peanm3auuu TpeboBanuiik GI'OC OOO k mnaHupyeMbIM
JUYHOCTHBIM M METaIPEMETHBIM pPe3ybTaTaM OOyUeHHs, a TAK)KE MEKITPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX
yueOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHusl.
[Iporpamma 1o ¢u3uKe ycTaHABIMBAET pAacIpeleiecHne y4eOHOro Marepuaia Mo roaaM oOyueHus (1o
KjlaccaMm), MpejularaeT MpUMEPHYIO TIOCJIEOBATENbHOCTh HM3Y4YEHHsS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUS
NPEMETHOTO COICPKAHMS M yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroImuxcsl.
[MporpamMma 1o ¢usnke paspaboTaHa C IETbIO OKAa3aHUS METOAWYECKOW MOMOIIM YYHUTENIO B CO3JAaHHUU
paboueii mporpamMmsl 1o y4eOHOMY TIPEIMETY.
OusnKa SBISETCS CHCTEMOOOPA3yIOIUM JJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, IOCKOIBKY
(hr3uuecKre 3aKOHBI JIEKAaT B OCHOBE NMPOIIECCOB W SBICHHA, M3y4aeMbIX XUMHEH, OWOIoTHel, acTpOHOMUEH U
¢usnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTUHY MHpa, PEIOCTaBIsAeT Hauboee sICHbIe
00pa3upl IPUMEHEHHUS] HAyYHOT'0 METO1a ITO3HAHUS, TO €CTh CIIO0C00a NOJTy4YEHHs JOCTOBEPHBIX 3HAHUH O MHUpE.
OpHa W3 THaBHBIX 3a7ad (u3MUecKoro oOpa3oBaHUsl B CTPYKType oOmiero oOpa3oBaHMsS COCTOMT B
(hopMHpPOBaHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH 1 MHTEpEca K HayKe Yy 00yJaroIuxcsl.
Wzyuenne ¢u3uku Ha 0a30BOM ypOBHE NPEAIONAraeT OBJIAACHUE CICOYIOUIMMH KOMIIETEHTHOCTSMU,
XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO [PaMOTHOCTb:
® Hay4yHO OOBSCHSTH SIBJICHUS,
®  OIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHNS;
®  HHTEpPHPETHPOBAThH JAaHHBIE U HCIOJIb30BATh HAYYHbIE JOKA3aTEILCTBA JISl IIOJIyUYCHHS BBIBOIOBY.
Llenn wu3ydeHus (U3UKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OMNpEIeNeHbl B KOHLEMIHH
npenojaBanus yueOHoro mnpeamera «®dusmka» B 00pa3zoBaTenbHBIX opranmsanuax Poccuiickoir depepaunmy,
PeaTM3yIOLINX OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.
Lenu n3ydenus: pusuku:
e npuoOpeTeHHe UHTEpeca U CTPEMIICHHUS 00yUaromnXcs K HAyYHOMY M3YUYEHHUIO MPUPOJBI, Pa3BUTHE UX
MHTEJUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

e Da3BUTHE NPEIACTABIEHHWH O HAYYHOM METOJAE IO3HAHHWA M (POPMHPOBAHHME WCCIIEIOBATEIHCKOTO
OTHOLICHHUS K OKPY KAIOLIUM SIBIICHHSIM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HM3Y4YCHUS OCHOB CTPOCHHS MATEpUU U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHue NpeaCTaBICHUI O POy (PU3MKH 7Sl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHM;

e pa3BUTHE NPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymed npodeccHoHATBLHON IeATeIbHOCTH,
CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JAalbHEHIIEMY O0YUYEHHIO B ’TOM HalPaBICHUH.

HocTtmwkenne »THX 1mejed nporpaMmbel Mo (u3Mke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
o0ecreyrBaeTcsl pelIeHUEM CIEAYIOUINX 3a1au:

e MpuoOpeTeHHe 3HaHUH O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX,

JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

e npuOOpeTeHHEe YMEHHUI OMNCHIBATh U OOBSACHATH (PU3NYECKHE SBICHHS C UCIIOIb30BAHUEM MOTYYECHHBIX

3HAHMHI;



® OCBOCHHE METOJIOB PEIICHHS MPOCTEHINIX PACUYSTHBIX 3a/1a4 C UCIIOJIb30BAHUEM (QU3UUECKUX MOJICIEH,
TBOPYECKUX U MPAKTHKOOPHEHTUPOBAHHBIX 33]1ay;
® Da3BUTHE YMCHMI HAOJIOJIATh TPUPOJHBIC SBJICHHUS W BBITIOJHATH OIBITHI, JIAOOPATOPHBIC Pa0OThl U
JKCIICPUMEHTAIBHBIC HCCIICIOBAHUS C UCIIOIB30BAHUEM U3MEPUTENNBHBIX IPUOOPOB;
® OCBOGHHE MPHUEMOB Pa0OOTHI ¢ WHpOpMANUEH (U3MUSCKOr0 COACPIKAHUS, BKIOYAss WH(POPMAIUIO O
COBPEMEHHBIX JIOCTHKCHHUSIX (PU3UKHU, aHATN3 U KPUTUIECKOE OlEHUBAHUE WH(POPMAITUH;
e 3HAKOMCTBO cO cdepamMu TPOPECCHOHATBEHON NESITETBHOCTH, CBSI3aHHBIMH € (HU3UKOH, |
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTH)KCHUSAX (PU3UICCKON HAYKH.
OO1ee YMCIIO YacoB, PEKOMEHJIOBAaHHBIX JUIsl M3y4eHHUs (u3nku Ha 0a3oBOM ypoBHe, — 238 uacos: B 7
kiacce — 68 vacoB (2 yaca B Hezieno), B 8 kinacce — 68 gacos (2 yaca B Heaeno), B 9 kinacce — 102 vaca (3 vaca B
HEJICTTIO).

[lpeanaraempiii B mporpaMMe Mo (Qu3MKe IepeyeHb JAaOOpaTOPHBIX pPAaOOT W  OMBITOB  SIBISIETCS
PEKOMEHIIATEeIbHBIM, YUYUTEIb [EJIaeT BbIOOp NPH NPOBEACHUH JIAOOPATOPHBIX PAabOT M OMBITOB C Y4YETOM
MHIMBUAYaJIbHBIX OCOOCHHOCTEH 00YJarOMMXCsl, CIIUCKA SKCIICPUMEHTAIBHBIX 33aHuil, IpeaIaraeMelx B paMKax
OCHOBHOTO I'OCYJapCTBEHHOT'0 3K3aMeHa 10 (hr3uke.



COJEP)KAHUE OBYYEHUSA

7 KJIACC
Du3nka U e€ poJib B NO3HAHUM OKPYKAKOLIEro Mupa.

®dusznka — Hayka o pupoje. SABnenns npupoasl. Ousmdeckre sBICHUS: MEXaHUIECKIE, TETUIOBBIE,
ANIEKTPUYECKHEe, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ousnueckne BenMIUHEL. M3Mepenne Gu3ndeckux BenmunH. Ouszndeckue npuoopsl. IlorpemrHocTs
u3MepeHnid MexayHapoIHasl CUCTEMA €AMHMII.

Kak ¢usmka m apyrue ecTecTBeHHble HAyKH W3y4YaloT HPUPOAy. EcTecTBeHHOHAy4HBINH METO.
MO3HAHWS: HaONIOJeHHEe, TIOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABIDKEHHWE THIIOTE3, JKCIEPUMEHT I10
MIPOBEPKE THUIIOTE3, OOBACHEHNE HaOMomaeMoro sBieHus. Onucanne GU3NIEeCKUX SBICHUN C TTOMOIIBIO
Mozeen

Jemoncmpayuu.

1. MexaHuuecKkue, TeIUIOBEIE, JIEKTPHUECKHE, MATHUTHBIE, CBETOBHIE SIBIICHUSI.

2. Owsudueckne TpUOOPH W TPOIEAYypa NPSIMBIX HW3MEPEHHH AaHaJlOTOBBIM H  ITU(PPOBHIM

npudopoM.

Jlabopamopnuie pabomost u onvimol.

Onpe/ieieHre ICHBI IEICHUS Kbl U3MEPUTEILHOIO Iprbopa.

N3mepeHne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaJTbIX Tell.

Wzmepenne TemmepaTypsl Py IOMOIIHN )XHIKOCTHOTO TEPMOMETPA U TaTYHKa TEMIIePaTypPhI.
IIpoBenenue nccieqoBaHus MO MPOBEPKE TUIIOTE3BI: AATBHOCTh MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BEICOTA MYCKA.

ouAwWN R

IlepBoHaUYabHBIE CBEAEHUSN O CTPOEHUH BelleCTBA.

CrpoeHue BelmiecTBa: aTOMBI M MOJIEKYJBI, UX pa3Mepbl. OTBITHI, JOKAa3bIBAIONIHNE IHUCKPETHOE
CTPOCHUE BEIIECTBA.

JBmwxkenne gactuil BeniecTBa. CBS3b CKOPOCTH NBIDKEHUS YACTHI] C TEMIEpATypoid. bpoyHoOBCKOE
nerxenue, muddysusa. BzanmonenicTBre yacTHIl BENIECTBA: MPUTHKECHUE U OTTAIKMBAHHE.

ArperaTHbIe COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX (KPUCTAITMYCCKHUX)
Ten. B3aumMoOCBsI3p MeXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX COCTOSHUSIX H  UX
ATOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUIA BOJIBI.

Hemoncmpauuu.

1. HabGnromeHnue OpOYHOBCKOTO JIBHXKCHUSI.

2. Habmopaenue nuddysun.

3. HaOmonenue sBIICHUH, OOBSCHSAIONMXCA TMPUTSDKEHUEM WM OTTAJKUBAaHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnuie pabomot u onvinol.

1. OreHka quamMeTpa aroMa METOIOM PsIoB (C UCIob30BaHueM (hoTorpaduii).

2.  OmnbITH IO HAOTIOSHHUIO TEIIOBOTO PACIINPEHHS T'a30B.

3. OmubITH 10 OOHAPYKEHHUIO NEHCTBUS CHJI MOJIEKYIISIPHOTO TIPUTSDKCHUS.

JIBuskeHue 1 B3auMojeiicTBUe TeJl.

Mexanndeckoe aBmwkeHue. PaBHoMepHOe U HepaBHOMepHoe nBikeHue. CkopocTh. Cpeansis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacyeT myTH ¥ BpeMEHH JBUKEHUSL.

SlBnenue uHepuuu. 3aKOH MHEpUHH. B3aumoaeicTBUe Ten Kak MpUYMHA U3MEHEHHS CKOPOCTU
IBIDKEHUA Ten. Macca kak Mepa HHEpTHOCTM Tena. IlnoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00bEMa BEIIIESCTRA.

Cuna Kak XapakTepucTuka B3aumojeicTBusa Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C TOMOIIBIO JAWHAMOMETpa. SIBJieHWE TATOTeHUS W cuia TsbkecTH. Cuila TSDKeCTH Ha JPYTUX
mwiaHetax. Bec Tema. Heecomocts. CroxeHue CHJ, HAIOpaBICHHBIX IO OJHOM  MPSIMOIA.



PaBHOﬂeﬁCTBy}OmaH cuin. Cuia TPCHUA. TpCHI/IC CKOJIBXXCHUS U TPCHUC IIOKOA. TpeHI/Ie B MPpUPOAC U

TEXHHKE.

Hemoncmpayuu.

1. HaGnromeHne MexaHHMYECKOTO IBHXKEHUS TEIa.

2. H3MmepeHune cKOpOCTH MPSAMOJIMHEHHOIO ABMKEHUS.

3. HaGmonenue siBneHus HHEPLUH.

4. Habmonenne n3MEHEHHsI CKOPOCTH TIPH B3aMMOJCHCTBUH TEIL.

5. CpaBHeHHEe Macc 10 B3aUMOJIEHCTBHIO TEI.

6. CroxeHue CuII, HANPABJICHHBIX IO OJTHOM MPSIMOH.

Jlabopamopnuie pabomost u onvinol.

1. OmpeneneHne CKOPOCTH PpPaBHOMEPHOTO JBWXKEHMA (LIapuka B JKUAKOCTH, MOJENU
JNEKTPHYECKOT0 aBTOMOOWIIA U TaK Aajee).

2. OmpeneneHne cpeHeil CKOPOCTH CKOJILKEHHUS OpyCcKa WK IIaprKa 10 HAKIIOHHOMN MIIOCKOCTH.

3. Omnpegenenue MIOTHOCTH TBEPAOTO TeNa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTSDKEHHUS (IedopMarviv) TMPYXKUHBI OT
MPUIOKEHHOU CUJIBL.

5. OmnbITe, AEMOHCTPUPYIOIIME 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT Beca Tela |

XapakTepa CONPHKACAIOIINXCS TIOBEPXHOCTEH.

JdaBienne TBEPABIX TeJl, :KUAKOCTEN U ra3os.
HaBnenue. CrnocoObl yMEHBIICHUS W YBeNMYeHHsS JaBiieHus. JlaBieHue rasza. 3aBUCUMOCTB

JIaBJICHUSA Ta3a OT oObeMa, TemmepaTypbl. Ilepenada naBiacHHS TBEPIABIMU TEIAMH, JKUAKOCTAMHU WU

razamu. 3akoH [lackans. [IHeBMaTHUeckne MallWHBI. 3aBUCHMOCTH JIABJICHHS HIKOCTH OT TJIyOWHBI.

I'mapocrarnueckuit mapanokc. Coobiatomumecs cocynpl. [ uapaBnndeckie MEXaHu3MBbI.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpyanHBI CylecTBOBaHUS BO3IYITHONW O0OOJIOUKH

3emsn. OmbiT Toppuueru. M3mepenue aTMochepHOro JaBiieHUs. 3aBUCHMOCTh aTMOC(EpHOro

JIABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopk! /Ui n3mMepeHust aTMoc(hepHOTO JaBlCHHS.

JeficTBre KUAKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeJo0. BrITankuBaromas (apXxuMenoBa) Cuia.

3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.
Hemoncmpayuu.

ouswWwNE

3aBUCHUMOCTH JIaBIICHUS T'a3a OT TeMIIePaTypPhI.

[lepenaua gaBieHUs KUIKOCTHIO U Fa30M.

Coo0maromuecs: CoCy/Ibl.

lMunpaBnuyeckuit mpecc.

[IposiBnenue neicTBIS aTMOC(EPHOrO AaBICHUS.

3aBUCUMOCTh BBITAJIKHBAIONIEH CHJIBI OT O00BhEMa MOTPYXKEHHOW YacTH Tela M IUIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BbITAJIKHMBAIOIIEH CUJIBI BECY BHITECHEHHOM YKUJIKOCTH.

VYciaoBue 1uiaBaHUs TEN: IUIABAHME HIIM MOTPY>KEHHE Tell B 3aBUCHUMOCTU OT COOTHOILIEHUSA
IJIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnsie pabomost u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHON B KUAKOCTh YacTH
Tena.

OrnpeaeneHne BEITAIKUBAIONIEH CHITBI, IEHCTBYIONICH Ha TEJO, TIOTPYKEHHOE B KUIKOCTD.
TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONICH CHJIbI, ACHCTBYIOIIEN Ha TEJNO B >KUAKOCTH, OT
Macchl TeJa.

OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTD BBITAIKHBAIOIIEH CHIIBI, IEHCTBYIOMIEH Ha Telo B
JKUAKOCTH, OT 00bEMA TOTPYKEHHON B )KHIIKOCTh YaCTH TeJla M OT INIOTHOCTHU YKHUJIKOCTH.
KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOOKM U OmpelneieHue eé
IPY30H0ABbEMHOCTH.

Pabora u MoImHOCTE. JDHeprus.



Mexannueckast pabora. MOIIHOCTE.

[IpocThie MeXaHWU3MBI: pbIUAr, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [lpaBmiio paBHOBecHs pelvara.
[lpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKYy. «30J0Toe MpaBmio» MexaHUKH. KoaddunmeHt
nose3Horo aeiicteus (ganee — KI1/1) mpocteix MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerudeckas v noteHuuaibHas sHeprus. llpeBpaiienue ogHoro Buaa
MEXaHUYECKOW SHEPTUH B APYroi. 3aKOH COXpaHEHUS JHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomol u onvinol.

1. Omnpenenenue pabOTHI CHJIBI TPEHUS NPU PaBHOMEPHOM JBIKEHHH Tella 10 TOPHU30HTAbHON

MTOBEPXHOCTH.

2. MUccnepgoBanue yclIOBHM paBHOBECHUS pblyara.

3. Usmepenue KIIJI HAKIOHHON MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHECHUS MEXaHUYECKON SHEPIHH.

8 KUIACC

TemnoBble sIBJIEHHS.

OCHOBHBIE TOJOXEHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOEHUsl BemlecTBa. Macca u
pa3Mepbpl  aTOMOB M MOJIEKYJL. OnbITel,  MNOATBEP)KIOAIOLIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPHOTO, XUAKOTO W Ta3000pa3HOTO COCTOSIHMK BemiecTBa. Kpucrammndyeckue u
amop¢ueie Tema. OOBSICHEHHE CBOICTB Ta30B, JKUAKOCTEH WM TBEPABIX TEN HA OCHOBE IOJOXKECHUH
MOJIEKYJIIPHO-KUHETUUECKOU Teopur. CMauMBaHUE U KalWJUIAPHBIEC siBJIeHUs. TemioBoe pacliupeHue u
cxKaTue.

Temmnepatypa. CBsi3b TeMIepaTypbsl CO CKOPOCTbIO TEIUIOBOI'O JBIKEHMSI 4YacTHll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH SHEepruM: TeIrulonepenada W COBeplIeHne padoThl. Bumbl
TEIJIONEePENaUH: TeIIONPOBOAHOCTh, KOHBEKLIMS, U3IIyYCHUE.

KommuecTBo TermnoTel. Y aenbHas TETIOEMKOCTE BelllecTBa. TeruiooOMeH U TETNIOBOE paBHOBECHE.
YpaBHeHne TeroBoro Oananca. [lmaBieHne W OTBepJeBaHHE KPUCTAJUIMYECKHX BEIISCTB. Y JENbHAsS
teruiota ToiaBneHus. [lapooOpasoBanne m koHpmeHcanws. VMcmapenuwe. Kumnenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHHS OT aTMOC(HEPHOTO JaBIICHHS.

BnaxxHocTs Bo3ayxa.

DHeprus TOIIuBa. Y AeNbHas TEIUIOTa CTOPAHISL.

IIpuntumner paboter TerioBbix aurareneit KIIJ[ TeroBoro neuratens. TeruioBble aBuraTenu U
3al[UTa OKPY>Karolenl cpeibl.

3akoH COXpaHCHHA U NPEBPAIICHNA SHEPIYU B TCIVIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Ha6roienue O6pOyHOBCKOTO JIBHIKEHHUSL.
Ha6monenue quddysuu.
HaGmoienue sipieHui cMauMBaHUS U KalIWJLIIPHBIX SBJICHUM.
HaGuroieHue TerioBoro paciiupeHus Tel.
W3MmeHeHue naBieHus ra3a npy u3MeHeHHH 00bEMa U HarpeBaHUH WM OXJIaKICHHH.
IIpaBuna nu3amepeHus: TEMIEpPaTyphbl.
Buae! Terionepenayn.
OxJTaXIeHNE TIPA COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiieHN# pabOTHl BHEITHUMU CHIIAMH.
. CpaBHEHUE TEMIIOEMKOCTEHN pa3IUYHBIX BEIIECTB.
. HaGmronenue kunenus.
. Habmroienme mocTosHCTBA TEMIIEpaTyphI MIPH IJIABICHUH.
. Mogenu TeroBbIX ABUraTeiei.
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Jlabopamopnsie pabomout u onvimol.

OMnBITHI 110 OOHAPYKEHUIO NSHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHUS.

OMNBITHI 110 BRIPANUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIU HITU caxapa.

OMNBITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIMPEHHUSI TA30B, KUJAKOCTEH U TBEPIBIX TEII.

Omnpenenenne naBIeHUs BO3AyXa B OaIIIOHE HIMPHUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHHS BO3IyXa OT €ro 00bhEMa M HarpeBaHUS

WTH OXJIQKICHHUSL.

6. IIpoBepka THNOTE3BI JUHEHHOW  3aBHCHMOCTH JUIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIIePaTyphl.

7. HaOmoneHne n3MEHEHUS BHYTPEHHEH SHEPruu Tela B PE3yJIbTaTe TEIUIONEPEIaud U paboThI

AN

BHEIIHUX CHJI.

8. HccrnenoBaHue sIBJICHUS TEINIOOOMEHA TP CMELIMBAHUH XOJOAHON U TOPSTYEH BOJIBI.

9. OmpeneneHne KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW INpH TEINIOOOMEHE € HarpeThiM

METAJUINYECKUM LUIHHAPOM.

10. OnpeneneHue yaeapHON TEMIOEMKOCTH BEIIECTBA.

11. HUccaenoBaHue mpolecca UCapeHusl.

12. OmpeneneHre OTHOCUTENBHON BIAKHOCTH BO3TyXa.

13. Omnpenenenue yeabHON TEMJIOTHI IIJIABIECHUS JIbJa.

DJIeKTpUYecKUe U MATHUTHBIE SABJICHUS.

Onektpuzanuys Tel. J[Ba poga IeKTpHUecKuX 3apsioB. B3auMoaeicTBiE 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTb CHUJIBI B3aMMOAEMCTBUS 3apsKEHHBIX TEJ OT BEIWYMHBI 3apsJIOB M PACCTOSHUS
MEXy TeJIaMHu).

Onextpuueckoe 1oje. Hanpsok€HHOCTh snekTpuueckoro mnoss. [lpuHounm cynepno3unuu
3NIEKTPUIECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuuecknx 3apsaoB. ODJIEMEHTapHBIM 3JeKTpudyeckuil 3apsn. CTpoeHue aToma.
ITpoBOAHMKH U TUDIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsa.

ONEKTPUUYECKUI TOK. YCIOBHS CYIIECTBOBAaHMUS IEKTPUYECKOrO TOKAa. ICTOYHHMKM MOCTOSTHHOTO
ToKa. JIeHCTBHS HIEKTPUUECKOr0 TOKA (TEINIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUJIKOCTSX U Tra3ax.

Onektpuueckas nenb. Cuna Toka. DnekTpudueckoe HarpsbkeHne. COonpoTHBIEHHE MPOBOJHUKA.
VYieneHOE CONpPOTHBIEHHE BemecTBa. 3akoH Owma g ywactka wnenu. llocnenoBatenbHoe W
napajjieJbHOe COEJUHEHNE TPOBOAHUKOB.

Pabora m MOUIHOCTH AyeKTpUYECKOTO Toka. 3akoH Jlxoyms—JleHma. DnekTpuueckue menu u
NOTpeOHUTENHN dIIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMmbikanue.

ITocTosiHHBIE MarHuThl. B3aumoeiicTBrE MOCTOSHHBIX MarHUToB. MarautHoe nosie. MarHutHoe
noJsie 3eMJIM M €ro 3HaueHHe JUIsl >KM3HM Ha 3emute. OnblT OpcTena. MarHuTHOE IMoJie JIEKTPUIECKOTro
ToKa. [I[puMeHeHne 3MeKTpOMarHuTOB B TEXHUKE. JleWcTBUE MarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM.
ONEeKTPOABUraTENb MOCTOSIHHOTO TOKA. Mconb30BaHKe 3JIEKTPOABUTATENEH B TEXHUYECKHUX YCTPONCTBAaxX
Y Ha TpaHCIIOpTE.

Onsitel @apanes. SIBaenue snnekTpoMarHuTHON MHAYKuMHU. IlpaBuno Jlenna. DnexkTporeneparop.
CriocoObl TOTY4eHHUsS] 3JIEKTPUYECKON SHEepruu. DJEKTPOCTAHLMH HA BO30OHOBISEMBIX HCTOYHHMKAX

SHEPTHH.
Hemoncmpayuu.
1. Dmexrpuzamws Tell.
2. JIBa poja dJeKTPUYECKUX 3apsI0B M B3aNMOCHCTBHE 3apsKEHHBIX TETl.
3. VcTpoifcTBO U JI€MCTBUE IEKTPOCKOIA.
4. DIeKTpPOCTaTHUYECKask MHTYKITHSI.
5. 3aKkoH coxpaHEHUS ICKTPUICCKUX 3apsIOB.
6. IIpOBOIHWKH U TUIICKTPUKH.
7. MopaennpoBaHue CHIOBBIX JJHHAN 3IEKTPHUECKOTO TOJIS.



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

McTouHNKN TIOCTOSITHHOTO TOKA.

JleficTBUS 3IEKTPUUECKOrO TOKA.

ONeKTpUYECKUI TOK B )KUIKOCTH.

T"azoBbIit pazps.

W3mepenne cuibl TOKa aMIEpMETPOM.

H3mepenne 31eKTpUIeCcKOro HalpsKEHHs BOIBTMETPOM.

Peoctar n MmarazuH conpoTHUBIEHUH.

B3zaumopeiicTBre MOCTOSHHBIX MarHUTOB.

MopnenupoBaHye HEBO3MOKHOCTH pa3JIeNeHNs IOJIOCOB MarHUTa.
MonenvpoBaHre MarHATHBIX NTOJIEH TIOCTOSTHHBIX MarHUTOB.
OmeIT Opcrena.

MarsuTHOE nosie Toka. DIEKTPOMAarHuT.

JelicTBUE MAarHUTHOTO MOJI1 HA IPOBOJHUK C TOKOM.
ONeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.

HccenenoBanue sIBICHUS 3IEKTPOMAarHUTHOW MHIYKIUH.

OnbiTel @apajes.

3aBUCHMOCTH HAIIPABIICHUS HHAYKIIMOHHOIO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSL.
ONEeKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

ouAwWNE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITH IO HAOMIOACHUIO MEKTPU3ALNH TEN UHIYKIUEH U TIPU CONPUKOCHOBEHUH.
HccnenoBanue AeWCTBUS 3JEKTPUUECKOTO MOJIS HA IPOBOAHUKH U JUJIEKTPUKH.

COopka 1 npoBepka padoThI AEKTPUIECKOH LENH IOCTOSIHHOTO TOKA.

W3mepeHne U peryJIupoBaHue CUIIbI TOKA.

W3mepeHne U peryaupoBaHue HaIpsHKeHUS.

HccnenoBaHue 3aBUCHUMOCTU CHJIbI TOKA, HAYLIETO YE€pe3 PE3UCTOP, OT CONPOTUBIICHUS
pes3ucTopa U HalpsbKeHUs. Ha Pe3UCTope.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPHYECKOTO COMPOTHBIICHUS MPOBOJHHUKA OT
€ro JUTUHBI, IJIOIAAN MOTIEPEeYHOT0 CEYeHUS U MaTepHara.

IIpoBepka mpaBmiIa CIIOKEHHS HANPSHKEHUM MpPHU TOCIEAOBATEIbHOM COEIWHEHUH ABYX
PE3UCTOPOB.

ITpoBepka npaBuia Ui CHIIbl TOKA MPH MapajieIbHOM COEIUHEHUH PE3UCTOPOB.
Omnpenesnenue pabOTHI HIEKTPUIECKOr0 TOKA, HAYIIETO YePe3 Pe3UCTOpP.

OnpenesneHue MOIHOCTH IEKTPUYECKOro TOKA, BBIIEISIEMOM Ha pe3ncTope.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JTaMIIOUKY, OT HAPSDHKEHHS Ha He.
Omnpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOIO B3aUMOAEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB NPH UX 00BEIUHEHUH U pa3eICHIH.
HccnenoBanue aeiicTBUS AIEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEIIKY.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI B3aMMOJEHCTBHA KaTYIIKH C TOKOM U
Mar"mTa OT CHJIBI TOKa W HaIPaBJIeHHS TOKA B KaTyIIIKe.

W3ydeHune neiicTBrs MarHUTHOTO TOJIS HA MPOBOAHHK C TOKOM.

KoncTtpynpoBanue n n3yuenne padboTsl J€KTPOABUTATEIS.

Wamepenne KI1JI s3nexkTpoaBuraTebHON yCTaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SIBJICHNS IEKTPOMATHUTHON MHIYKIMH: HCCIIEI0BaHIE N3MEHEHUI
3HAUEHUS U HaIpaBICHUs HHAYKIHOHHOTO TOKA.

9 KJIACC

Mexanudeckue siBJeHMsI.



Mexannueckoe JBKeHHME. MarepuanpHas Touka. Cucrema orcuyéra. OTHOCUTENBHOCTD
MEXaHUYECKOro JABUXKEHUsS. PaBHOMEpHOE NpsiIMONIMHEHOE ABMKeHKE. HepaBHOMEpHOE NIPSIMOJIMHENHOE
nBrkeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh Tella P HEPaBHOMEPHOM JBM)KECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonmHeiiHOe JBukeHue. CBoOomHoe manmeHue. OnbITh
Ianunes.

PaBHOMepHOE nBMXKEHHME MO OKpYKHOCTH. lleproa u wactora oOpamenus. Jluneitnas u yriosas
CKOpOCTH. L[eHTpOCTpeEMUTENIBHOE YCKOPEHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3axkoH Heroroma. Tperuit 3axoH Herorona. Ilpuniun
CYNEPIIO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHJIa TPEHHS CKOJBKEHHUS, CHJIa TPEHHs IMOKOA,
JIpyTrue BUABI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHHe CcBOOOTHOro majaeHus. [BrskeHue
rutaneT Bokpyr Connua. [lepBas kocMuyeckasi ckopocTs. HeBecoMoCTh U eperpy3Kki.

PaBHOBecue MarepuaibHOW TOUYKHM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOrO Tena C
3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsbxecTH.

Umnynsc Tena. M3MeHenwe wummynbca. WMIynbc cuibl. 3aKOH COXpaHEHHsS HMITYJIbCa.
PeakTuBHOC NBUKEHHE.

Mexannyeckas paboTa ¥ MOITHOCTb. PaboTa CHII TSHKECTH, YIPYrocT, TpeHus. CBs3b SHEPTHU H
pabotel. [loTeHManbpHAS SHEPTHUS Tela, TOAHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHIManbpHas SHeprus
cxartol npyxkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPrHH. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPIUH.

Jemoncmpayuu.

1. HaGnromeHne MeXaHMUYECKOTO IBM)KEHUSI T€JIa OTHOCUTENBHO PA3HBIX TEJI OTCUETA.

2. CpaBHeHHE ITyTEH M TPAEKTOPHUH JBMXKEHHS OJTHOTO U TOTO XK€ T€lIa OTHOCUTEIBHO PAa3HBIX TEI
OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABHKEHUS.
HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JBUKEHMUS.
Habnronenvie ABHKeHNS Tela IO OKPYKHOCTH.

o ukw

HabnroneHre MexaHUYeCKUX SIBJICHUH, MPOUCXOJIAIINX B cHCTeMe 0TcuETa «Tenexkka» npu eé

PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUH OTHOCUTENBFHO KaOnHeTa (GU3UKH.

3aBUCHMOCTb YCKOPEHHS TeJla OT MACChI TeNa U NEUCTBYIOMIEH HA HETO CHJIBL.

8. HalmoneHre paBeHCTBA CHII IPY B3aUMOACHCTBHHU TeJl.

9. H3MmeHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaua umnyJbca IIpy B3aUMOACHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH ITPHU B3AUMOACHUCTBHUH TeEIl.

12. CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITyJIbca MpH abCOIOTHO YIPYIOM B3aUMOICHCTBHU.

14. HabnroneHnue peakTUBHOTO IBHKEHHUSL.

15. CoxpaHeHHe MEXaHMUYECKON SHEPTHU TIPU CBOOOTHOM TTaJICHUH.

16. CoxpaHeHne MEXaHMYECKON SHEPTHH MPH JABMKSHHUHU Tella O] IEHCTBUEM MIPYKHHBI.

Jlabopamopnuvie pabomot u onvinol.

1. KoHcTpyupoBaHME TpakTa JUIsl Pa3srOHAa M JAJbHEHIIEr0 PaBHOMEPHOI'O JIBWKEHHUS IIapUKa
WM TEJEKKU.

2. OrmpeneneHne cpeaHe CKOPOCTU CKOJIBKEHUSI OpycKa MIIH ABMKCHUS IIapUKa MO HaKJIOHHON
IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Tea MpU paBHOYCKOPEHHOM JABM)KEHUH 110 HAKIIOHHON ITIOCKOCTH.

4. UVccnenoBaHWe 3aBUCHMOCTH IIyTH OT BPEMEHH MpPU PABHOYCKOPEHHOM [BIKECHHH 0e3

HayaJbHOW CKOPOCTH.
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10.

11.

[IpoBepka TUNOTE3BI: €CIHM NPU PABHOYCKOPEHHOM ABMKEHHU 0€3 Ha4aJbHON CKOPOCTH IMyTH
OTHOCATCSI Kak psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH BpEeMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JaBJICHHUS.
Onpenenenne KO3PPHUINEHTA TPEHUS CKOIbKCHHS.

Omnpenenenne KECTKOCTH MPYKUHBL.

Ompenenenne pabOTHI CHIIBI TPEHUS TIPH PAaBHOMEPHOM JABIKEHHH TeJIa MO TOPH30HTAIBHOM
HOBEPXHOCTH.

Ompenenenne pabOTBl CWIIBI  YIPYTOCTH TPH  MOABEME Tpy3a C HCIOIH30BAHHEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

H3yyeHre 3aKoHa COXpaHEHHS YHEPTUH.

MexaHuuyeckue KoJieOaHusI U BOJHBI.
KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHWi: TEpHOA, YacToTa,

amruutyia. MaTeMaTrueckuid ¥ MPYKWHHBIN MasTHUKU. [IpeBpaleHune >HEpriud Npu KojeOaTeTbHOM
JIBUYKEHUU.

3aryxatomue KoneOaHus. BbIHYykIeHHBIC KojicOaHus. Pe3onanc. MexaHUYeCKUe BOJIHBIL

CBoiicTBa MexaHMYeCKHX BOJH. I[IpomonbHBIE M MomepedHble BONHBI. J[MHHA BOJHBI U CKOpPOCTH €€
pacnpocTpaHeHus. MexaHM4eCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMHUUECKUE BOJIHBI.
3Byk. ['poMKocTh 3ByKa U BeIcoTa ToHA. OTpaskeHue 3ByKa. H(Mpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

ouvkwneE

HabGmronenue xkonebaHuit TeJ1 MO JeCTBHEM CHITHI TSHKECTH U CHITBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HATH U HA TIPYKUHE.

Habmionenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAaHCca.

PacnipocTpaneHue mpo0abHBIX U IOTIEPEUHBIX BOJH (Ha MOEIH).
Hab6ronenue 3aBUCIMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnsie padbomout u onvimot.

1.
2.
3.

7.

Omnpe/ieneHre 9acTOTh U IeproJia KoleOaHnii MaTeMaTHIeCKOTO MasTHHAKA.

Omnpe/eeHre 9acTOThI U TIEpHOJIa KOJIeOaHNH PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH TIepHOAa KOJICOAHWH MOJABENICHHOIO K HUTH Ipy3a OT JIJIMHBI
HHUTH.

HccnenoBanre 3aBUCUMOCTH TIEPUO/JIa KOJICOAHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH IEpHOJa KOJeOAHWH Tpy3a, MOJBEIICHHOTO K HHUTH, OT MAacChl
rpysa.

OnBITHI, JIEMOHCTPUPYIOIIAE 3aBUCHUMOCTh IMEPHOAA KOJNCOAHWN MPYKUHHOTO MAsSTHUKA OT
MAacChI Tpy3a U KECTKOCTH MIPYKUHBI.

H3mepenne yckopeHusi CBOOOTHOTO TaACHUS.

aﬂeKTPOMaFHI/ITHOG 1oJie ¥ 3JIEKTPOMATrHUTHBIC BOJIHBI.
SHCKTpOMaFHI/ITHOG IoJIe. SJ'ICKTpOMaI‘ HUTHBIC BOJHBI. CBOMCTBa SJICKTPOMArHuTHBIX BOJIH.
[lIxana QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMATrHUTHBIX BOJIH UIA COTOBOM CBSI3H.

DnekTpoMarauTHas npupoja ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
BonHoBEIe cBOMCTBa CBETA.

Jlabopamopuwie padbomul u onvimul.

1.

W3y4eHre cBOMCTB ANIEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBEHOTO TenedoHa.

CeeToBbBIC ABJICHHS.
JlyueBast monens cBeta. Mcrounuku cBeta. IlpsiMonuHeitHOEe pacpocTpaHEHUE CBETa. 3aTMEHUS
Comnnua u Jlynsl. OtpaxkeHnue cBeta. [1nockoe 3epkano. 3akoH OTpakeHUsI CBETA.



IIpenomnenue cBeta. 3akOH mNpenoMiieHUs cBeTa. llolHOe BHYyTpEeHHEE OTpa)KCHUE CBeTa.
Ucnonp3oBaHKE MOJTHOTO BHYTPEHHETO OTPAYKEHHS B ONTUUECKUX CBETOBOAAX.

Jlunza. Xop nydeit B mun3e. OnTrueckas cucrema (portoarmapara, MUKPOCKONa U Telieckomna. ['na3
KaK ONTHYECKAs CUCTEMA. bIIM30pyKOCTh U JAIIbHO30PKOCTD.

Pasznoxenne Oemoro cera B crekTp. OmnbiTel HproToHa. CrokeHHE CHEKTPajJbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

W NOUL A WN

IIpsiMoJIMHEHHOE PACIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomy4yenne n300pakeHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue cBera.

Ontryeckuii CBETOBOA.

Xon ryueii B cobuparomieii JuH3e.

XoJ Jydel B pacCeuBarOILEH JIUH3E.

[Mony4enue n3o0pa>keHNli C MOMOIIBIO JINH3.

[Tpunnun aeficTBus doroannapara, MUKPOCKOIA U TEJIECKOA.

10 Mogens rnasa.

11. Pa3noxenne 6eoro cBeTa B CIIEKT.

12. [ony4enue OeoOro CBETa MPH CIOKEHUHU CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimol.

1.
2.
3.

o u ok

7.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPayKEHHUs] CBETOBOTO Jyda OT yrJjia MmaJeHHs.

N3yyeHne XxapakTepUCTHK W300paKeHUs TIPEIMETA B TNIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIIECHHS CBETOBOIO JIyda OT YIJia MMajeHus Ha TPaHulle
«BO3IYX—CTEKJION.

[Tonyuenue n3o0pa>keHU C MOMOILBIO COONPAIOLIEH JINH3BI.

Onpenenenne GOKyCHOTO PACCTOSHHS M ONTUYECKOM CHITBI COOMPAOIIEH JIMH3HI.

OnBITHI 110 Pa3IOKEHHUIO OEJIOTO CBETA B CHEKTP.

OnBITHI IO BOCTIPUATHIO IIBETA TIPEAIMETOB MPH WX HAOIIOJIEHIH Yepe3 [IBETOBbIC (PIITBTPHL.

KBaHTOBbBIE sIBJICHUS.

Omnbitel Pesepdopna m mmanerapHas monenb atoma. Mognens atoma bopa. Hcnyckanuwe wu
norJioneHye ceera aroMoM. KBautel. JInHeiuaTbie CEKTpPHI.

PaguoaktuBHOCTE. Anb(a, Oera- M ramma-usnydeHus. CtpoeHue aToMHOro sapa. HykioHHas
MOJIeIlb aTOMHOT0 sizpa. M3oronsl. PagnoakTuBHble npeBpamenus. [leproa noiaypacnaia aTOMHBIX sAep.

SlnepHble peakumu. 3akOHBI COXPAaHEHUS 3apA0OBOIO M MAacCOBOTO 4YHCEN. DHEprus CBs3U
aToMHBIX sgep. CBA3b Maccel M SHeprud. Peakumum cuHTe3a u aeneHus sjep. VICTOYHMKM 3Heprun
ConHua u 3BE31.

SInepnas sHepreTuka. [IeficTBHS painOaKTUBHBIX U3ITyUYEHHUI Ha )KMBBIE OPraHU3MBI.

emoncmpayuu.

=
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CHexTpsl U3Ty4YeHUS U MOTIOLIEHUS.

CHexTpsl pa3IudHbIX Ta30B.

CuexTp Bozopoa.

HaGumronenue TpexoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOIINX H3ITYICHUH.

Perucrtpanus uznyyeHus: IpUPOAHBIX MUHEPATIOB U MPOIYKTOB.

ﬂaﬂopamopnbte padomul u onvimol.

1.
2.

3.

HabmroieHue CIUTONIHBIX U IMHEHYATHIX CIICKTPOB U3TyUCHHUS.

HccnenoBanne TPEKOB: W3MEPEHHE DHEPrMH YacTHIBI 110 TOPMO3HOMY MyTH (IO
dotorpadusam).

W3mepenune paarnoakTHBHOTO (OHA.

IloBTOpPHUTEILHO-00001IAIOIIN I MOTYJIb.



[ToBTOopuTENnLHO-0000IAIONIMI MOAYIb MpeJHAa3HAYeH Uil CUCTeMaTH3auud W 0000IIeHHs
NPEMETHOTO COACPIKaHUsI M OINbITa JESTENbHOCTH, MPHOOPETEHHOTO TpPH HM3YYEHHH BCEro Kypca
¢u3nKu, a TaKKe U1 TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (u3uKe s
o0yyaromuxcsi, BRIOPaBIIKNX 3TOT Y4eOHBII peaMeT.

[Tpy m3y4eHWW HAHHOTO MOAYJIS PEaTH3yIOTCS U CHCTEMAaTU3UPYIOTCS BUABI IEATCIBLHOCTH, Ha
OCHOBE KOTOpPBIX 0OecreyrBaeTcsi JOCTH)KEHHE NPEAMETHBIX M METalpeIMETHBIX IJIaHUPYEMbIX
pe3ynbpTaToB 00y4eHus, GopMUpyeTCcs ecTeCTBEHHOHAYyYHAasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOHOB
WCCIICIOBAHUS SBJICHUN MPUPOABI U TEXHHUKH, OBIAJCHUE YMEHHSIMU OOBSACHITH (pU3NUYecKHe SBICHUS,
NPUMEHSIS IOTy4YeHHbIE 3HAHUS, PeIaTh 33a4M, B TOM YHCJIC KaUeCTBEHHBIE U SKCIIEPUMEHTAIBHBIE.

[TpuHIMIIHATEHO JESTENBHOCTHBIA XapaKTep NAaHHOTO pasjesia pealn3yercss 3a CU€T TOro, 4YTo
oOyyaronuecs BHIOTHSIOT 33aHuUs, B KOTOPBIX UM peAsiaracTcs:

Ha OCHOBE MOJIyYCHHBIX 3HAHWN paclo3HaBaThb U HAayYHO OOBACHATH (DU3NUECKUE SIBICHUS B
OKpY>Kalolllel MPUpOJie U TIOBCETHEBHOM KHU3HU;

UCIIOJIb30BaTh HayYHBIE METO/Ibl UCCTIEIOBAHUS (PU3UUECKHUX SIBICHUH, B TOM YHCIIE JUIS IPOBEPKH
THIIOTE3 U MOyYSHUSI TEOPETHYECKHIX BHIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HawOoJee BaKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpUMep, MPaKTUYECKOTO HWCIOIb30BaHUS PAa3IMYHBIX HCTOYHHKOB JHEPTHM Ha OCHOBE 3aKOHA
MPEBPALICHUS 1 COXPAHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHU.

Kaxxnas U3 TeM JaHHOrO MOAYJS BKJIIOUAeT KCIEPUMEHTATIbHOE HCCIeN0BaHHE 000O0MIAIoIIero
xapakTepa. MoIynb 3aBepIIaeTCsl MPOBEICHUEM IUArHOCTUUECKOH M OIleHOYHOH paldoThl 3a Kypc
OCHOBHOTO 00IIIET0 00pa3oBaHMsL.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

Wsydenrne (u3WKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAIMPABICHO Ha JIOCTHKCHHE

JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX O6pa30BaTCHBHLIX PE3YIBTATOB.

B pesynprare m3yueHus (U3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsA y OOYyYaromIerocs

OyayT c(hopMHPOBaHEI CIIEAYIOIINE TMYHOCTHBIE PE3YNbTAThl B YACTH:

1) naTpHOTHYeCKOr0 BOCIIMTAHUS:

- IPOsIBIIEHNE UHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (PH3MYECKON HAYKH;

- IEHHOCTHOE OTHOIICHUE K JTOCTIDKEHUSIM POCCUHCKUX YIEHBIX-(PH3UKOB;

2) rpakIaHCKOro W JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- FOTOBHOCTH K aKTUBHOMY Y4aCTUIO B O6Cy)KI[eHI/II/I O6H.[CCTB€HHO 3HAYUMBIX U 3THYCCKHUX HpO6J’I€M,
CBA3AaHHBIX C IMMPAKTHUYCCKUM IIPUMECHCHUEM I[OCTI/I)KGHI/Iﬁ (I)I/I3I/IKI/I;

- OCO3HaHHE BAYKHOCTH MOPATHHO-3THYECKIX MPUHITUIIOB B JASITEITFHOCTH YIEHOTO;

3) 3cTeTHYeCKOro0 BOCIIUTAHMS:

- BOCTIPHSITHE 3CTETUIECKUX KayecTB (PU3NUECKON HAYKHU: €€ TApMOHHMYHOTO TIOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUIHOCTH,

4) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HAaHHE IIEHHOCTH (PH3MYECKON HayKHM KaK MOIIMHOTO MHCTPYMEHTa MO3HAHHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUIIEH COCTABIISAIOIIEH KYIbTYPHI;

- pa3BUTHE HAYJIHOU JTFOO03HATEITHPHOCTH, MHTEPECA K HCCIIEIOBATELCKON NesTeNFHOCTH;

5) popMupoBaHNA KyJbTYPbI 3A0POBHS M IMOLMOHAJLHOIO 0J1aroNOTyYns:

- OCO3HAaHWE IIEHHOCTH Oe30macHOro o00pa3a >KU3HKM B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BaKHOCTH TpaBWJI 0€30MacHOr0 MOBEIEHUS Ha TPAHCIOPTE, Ha JOpOrax, C J3JIEKTPUYECKUM U
TCIIJIOBBIM O60py,Z[OBaHI/IeM B IOMalIHUX YCJIOBUAX,

- c()OpMUPOBAHHOCTH HaBBIKA pedIIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe IpaBa
y IpYroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMSA

- aKTHBHOE YdYacTHe B pEIIeHMH NpPaKTHUYeCKUX 3ajad (B paMKax CeMbH, 0Opa30BaTEIbHOM
OpraHH3aIlid, TOPOJIa, Kpasi) TEXHOIOTUIECKON U COIMANBHON HANPaBIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIecKux 3HAHUM;

- MHTEpeC K MPAaKTUUECKOMY U3YyUSHHIO IPOodeccuil, CBI3aHHBIX ¢ (PU3HKOIA;

7) 3K0JI0THYE€CKOT0 BOCIIUTAHMS:

- OpHEHTauusl Ha MpUMEHEeHHe (U3NYECKUX 3HAHWN AJIS pelleHus 3ajad B O00JIACTH OKpY)Karomlen
CpeJibl, TNIAHUPOBAHUS IOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIEACTBUN AJIs1 OKPY’KAIOLIEH Cpelibl;
- OCO3HaHHE TII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U IyTeH UX PEeIIeHUs;

8) ajanTanuyM K N3MeHAIOMMMCS YCJAOBUSIM COUMAJILHON U MPUPOIHOM cpeabl:

- MOTpeOHOCTh BO B3aWMOJICHCTBUU NPH BBIIOIHEHHH HCCIIEAOBAaHMHA M TPOEKTOB (PH3MUECKON
HaIrpaBJICHHOCTU, OTKPBITOCTH OIIBITY U 3HAHUAM JPYIUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO 1EATEIBHOCTD;

- moTpeOHOCTh B (DOPMUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIe (OPMYITHPOBATH WJIEH, TOHSTHS,
THIIOTE3bI 0 (pr3nYecKuX 00BEKTAX U SIBICHUSIX;

- 0CO3HaHUE Ae(QUIIUTOB COOCTBEHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 001aCTH (DU3UKH;

- IJIJAHKPOBAHHUE CBOETO PA3BUTHSI B IPHOOPETECHUH HOBBIX (PU3UYCCKUX 3HAHMIA,

- CTpEMIICHUE aHAJU3UPOBATh U BBISBIATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBA W SKOHOMUKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUH;

- OIICHKAa CBOWX AECWCTBHUN C y4ETOM BIHSHHS Ha OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX TIIOOATBHBIX
MIOCJIEACTBHH.



METANPEJIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOoeHUs mporpaMmbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuaromerocst OynyT chOpMHUpPOBaHbEl MeTalpeAMeTHbIe Pe3y/abTaThl, BKIIOUAIOIINE [103HABATEIbHbIC
YHHUBEpCalbHble YydeOHble MAEHCTBHSA, KOMMYHHMKATHUBHBIC YHHBEPCAJbHbIE Yy4eOHbIE JAEHCTBHS,
PeryJsITHBHBIE YHUBEpPCAIbHbBIE YUeOHbIE EHCTBUA.

Ilo3HaBaTe/ibHBIC YHHBePCcAJbHbIC yYeOHbIe NeilicTBHSA

Ba3oBble Jornueckue AeicTBHUA:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBHEKTOB (SIBICHUH);

YCTaHABIMBATh CYIIECTBEHHBIH TPH3HAK KIACCU(HKALMH, OCHOBaHUS Ui 000OIICHHS U
CpaBHEHUS,

BBIBISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpHBaeMbIX (akTaX, NaHHBIX H
HaOJTIOICHUSX, OTHOCAIINXCS K (QU3NUECKUM SIBIICHUSIM;

BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPHU M3YyYCHHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUHN U IMpoLCCCOB,
JieTaTh BBIBOJBI C HCIOJIB30BAaHHEM JACAYKTHBHBIX W HWHIYKTHBHBIX YMO3aKIIOUCHHH,
BBIZIBUTATh THITOTE3BI O B3aUMOCBSI3IX (PU3NYECKUX BEINYNH;

CaMOCTOSITETIbHO BBIOMpAaTh CHOCO0 pemieHus y4eOHOH (u3uueckol 3amaun (CpaBHEHHE
HECKOJIBKMX BapHAaHTOB PEIICHUs, BEIOOp Hanboliee MOIXOAAIIeT0 C YIETOM CaMOCTOSATENLHO
BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE TEHCTBHA.

HCII0JI30BaTh BOMPOCHI KaK UCCIEIOBATENbCKUN HHCTPYMEHT O3HAHMUS;

MPOBOJIUTH TI0 CAMOCTOATENHHO COCTABIEHHOMY IIIAHY OIIBIT, HECIOXKHBIA (HU3NYECKUI
SKCIIEPUMEHT, HeOOJIBIIIOE UCCIIeIOBaHNE (PU3HUYECKOTO SBIICHHS,

OIICHMBATh Ha MPUMEHHMOCTh H JOCTOBEPHOCTh HWH(POPMALIMIO, IOIYYCHHYI0O B XOJIe
UCCJIE0BAHUS WU SKCIIEPUMEHTA;

CaMOoCTOSITETIbHO (hopMyIHpOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yibTaTaM HPOBEIEHHOTO
HaOJIOICHHSI, OTIBITA, UCCIIEOBAHNUS;

MPOTHO3UPOBATh BO3MOXHOE JajbHeWIee pa3BUTHE (HU3MUECKHUX IMPOIECCOB, a TaKKe
BBIJIBUTATh MPEIIONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTH Pa3IMUHbIE METOJIbI, HHCTPYMEHTHI U 3alPOCHI IIPH ITOUCKE U 0TOOpE HHPOPMALIH
WIN IaHHBIX C YY9ETOM MpeIoKEHHOH yueOHOoH (hu3ndeckoi 3agaym;

aHAITM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIMIO PA3ITUYHBIX BUJIOB U
bopm mpeacTaBieHus;

CaMOCTOSITETIbHO ~ BBIOMpATh ONTUMaNbHYIO (opMy mpeiacTtaBieHdss WHPOpPMAIUK |
WITIOCTPUPOBATH PEIlIaeMbIe 33]]a4l HECIIOKHBIMU CXeMaMU, TuarpaMMaMi, HHOU Tpadukoi u
X KOMOMHALIUSMH.

KoMMyHHKaTHUBHBIC yHUBeEPCAJIbHBIE y4eOHbIEe JeliCTBHSA:

B XO7le OOCYXICHHS y4eOHOTO MarepHuaya, pe3yiabTaToB JTabOpaTOpHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI M BBICKA3bIBATh WICH, HAICIICHHBIC Ha
pelleHHe 331241 U MOJIIepKaHue OlIaroKeaTeIbHOCTH OOIICHHS

COTIOCTABJIATH CBOM CYXKICHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JAHajora, OOHapyXHBaTh
pas3yinvue v CXOJICTBO TO3UIIHIA;

BEIpa)kaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMUCHMEHHBIX TEKCTAaX;

MyOJIIMYHO TIPEJCTABISITh PE3yNbTaThl BBIMOJHEHHOTO (U3UYECKOTO OIBITa (IKCIICPUMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);



MOHUMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM W WHAWBUAYAILHOUW pabOTHl IpH
pereHIN KOHKPETHOH (DH3UIeCKOM MPOOIEMBI;

MIPUHUMATH [IETTH COBMECTHOM JICSATEILHOCTH, OPTraHU30BBIBATh JCHCTBHS 0 €€ JTOCTUIKCHHUIO:
pacripenensaTh pojiu, 00CYXKJIaTh MPOIECCHl M Pe3ybTaThl COBMECTHON paboThl, 0000IIAaTh
MHEHUST HECKOJIbKUX JTFOJICH;

BBHITMIOJHITh CBOK 4YacTh pabOThI, JOCTUTas KadyeCTBEHHOI'O pe3ylibTaTa II0 CBOEMY
HATPAaBJICHUIO ¥ KOOPAMHUPYS CBOU JACHCTBUS C IPYTUMH WICHAMU KOMAaH/IbI;

OIICHUBATh KAauyeCTBO CBOEr0 BKIaJia B OOMMIA MPOJYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aMOICHCTBUSI.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIEe JeHCTBUA

Camoopranu3auus:

BBISBIISITH NPOOJIEMBl B JKM3HEHHBIX M Y4YEOHBIX CHUTyaulMsX, TPEOYIOIIMX Uil PELICHHUS
(u3MYeCKUX 3HAHUH;

OpPUEHTHPOBAThCA B PA3NUYHBIX TMOJXO0AaX MPUHATUS pellleHuil (MHIUBUAYyalbHOE, TPUHATHE
pEeIIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITETIbHO ~ COCTAaBISITh ~ @ITOPUTM  pelieHWs (QU3MYECKOW 3aJaud WIH  IUIaHa
UCCIICIOBaHUSI C Y4Y6TOM HWMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh MpEJiaraéMble BApUAHThI PELLICHU;

JIeaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, IMOLMOHAJIbHBINA HHTEJIEKT:

JlaBaTh a[I€KBATHYIO OLIEHKY CUTYal[MH U NpeyIaraTh IJIaH €€ N3MEHEHHUS,

OOBACHATH TPUYUHBI JOCTHMKEHHMS (HEIOCTH)KEHHS) pe3yJbTaToB JEATENbHOCTH, JaBaTh
OLIEHKY NIPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTH (B TOM YHCIE B XOJl BBIOJHEHUS (QH3HMUECKOTO
WCCIIEIOBAHNS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHHBIIUXCS CHUTYaIlHid,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEI;

OILICHMBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBHUM;

CTaBUThH ce0sl Ha MECTO APYroro 4YeloBeKa B XOJ€ CIOpa WM AUCKYCCUH HAa HAYUYHYIO TEMY,
MTOHUMATh MOTHUBBI, HAMEPEHUS U JOTHKY JPYTOro;

NpU3HABaTh CBOE MMPAaBO HA OMHUOKY MPH perieHnr GU3NIECKUX 3aad WU B YTBEP)KICHHUSIX Ha
Hay4yHbIE TEMBI M TAKOE K€ TPaBO JIPYToro.

HPEJMETHBIE PE3YJIBTATDI

K xonmy oOy4enust B 7 kJacce npeiIMETHbBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS YMEHUH:

HUCIIOJIB30BaTh ITOHATHUA: (1)I/I3I/I'~ICCKI/IC N XUMHUYCCKHUEC SBJICHHUA, Ha6HIO)IeHI/IC, OKCIICPUMCHT,
MOACIb, THIIOTE3a, CAUHUIIBI q)HSI/I‘IeCKI/IX BCJIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA
BemecTBa (TBEPHOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWUECKOe MIBWKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TNPSMOJHMHEHHOE), TPAeKTOpHs, pPaBHOJCWCTByIOIIas cuia, jaedopmarus
(ympyras, macTiadeckas), HeB€COMOCTh, COOOIITAIONTHAECS COCYIBI;

paznuuath sBiueHUS (nuddysus, TEIIOBOE MBWXKEHHE YaCTHUI] BEIIECTBAa, PaBHOMEPHOE
JIBIDKEHHE, HEpaBHOMEPHOE JIBH)KEHHUE, MHEPIIUS, B3aMMOJICHCTBHE TEJ, PABHOBECUE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChIO BpAllICHUs, Tiepe/iava JIaBICHUs TBEPABIMH TEIaMU, SKUAKOCTSIMH U
razamu, atMocepHoe JaBlicHHE, TUIABAHUE TEJ, MPEBPAIICHUS MEXaHWYECKOH SHEpPTuu) Mo
OIMCAaHHI0 WX XapaKTePHBIX CBOHCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIONIMX JaHHOE
(bu3nYeCcKoe ABICHHE;



pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUYECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yuciie (GU3NIECKHe SBICHUS B MPHUPOJE: MPHUMEPHI IBIKEHHS C PAa3IMIHBIMH CKOPOCTSIMH B
JKUBOM W HEKHUBOW TpPUPOAE, ACHUCTBUE CWIBI TPEHUS B MPUPOJIE WU TEXHUKE, BIIHSIHUE
aTMoc(epHOro JaBleHNs Ha )KMBOW OpPraHU3M, IUIaBaHHWE PHIO, PHIYard B TeJe YellOBeKa, MPH
3TOM TEPEBOAMTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOHCTBA
(pu3Haky) GU3NIECKUX SBIICHHUIA;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3MUYCCKUC SIBIICHUS, HCIIONB3YsA (U3NYCCKHUC
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTE BEIIECTBA, BpeMs, IyTh, CKOPOCTh, CPENHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHiia TPEeHUSs, AaBlieHue (TBEPAOTO Tena, KUIKOCTH,
rasa), BEITAJIKABAIOIIAs CHjla, MEXaHW4YecKas paboTa, MOITHOCTG, IUIEY0 CHIIBI, MOMEHT CHIIHI,
KOA(GUIMEHT MOJIE3HOTO NEHCTBUS MEXaHW3MOB, KHHETHUYECKasi M TOTEHIMAbHAS SHEPTHs),
MIPH ONHCAaHWU TPABWIBHO TPAKTOBATh (DH3MUECKUH CMBICI HUCIOJIB3yEeMbIX BEIWYUH, WX
0003HaYCHUS W SAMHUIBI (DMU3UMUECKUX BETHYUH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO
(U3MYIECKYI0 BEIMYNHY C APYTUMHU BETHYUHAMH, CTPOUTH TPadUKN N3YIEHHBIX 3aBUCHMOCTEH
(M3MYIECKUX BEIHYNH;

XapaKkTepu30BaTh CBOWMCTBA TeJ, (U3MYECKHE SIBICHUS W TPOLECCHI, WCIONB3Ys MpaBUia
CIIOXEHHs CHII (BIONb OMHOW TpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBecHs phlyara (010Ka), «30JI0TOE TPABHIIO» MEXAHUKH, 3aKOH COXpaHEHUS
MEXaHUYEeCKOW SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3aIACHIBATH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

OOBACHATh (U3UYCCKUE SBJICHUSA, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTyallii TMPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MNPUYUHHO-CICACTBEHHBIC
CBS3H, CTPOUTH O0BsICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ OMOpor Ha 1—2 M3y4eHHBIX CBOMCTBA
(GU3MYECKUX ABJICHHUN, (PU3NUESCKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3a1a4u B 1—2 MEHCTBUS, MCIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nyUecKue BEJIMYHMHBL Ha OCHOBE aHAM3a YCIOBHUS 33Jaud 3aIllMChIBATh KPAaTKOE YCIOBHE,
MOJCTABNATh (U3NYECKUE BEIMYUHBI B (POPMYJIBI M TPOBOJAUTH pPacu€Thl, HAXOIUTh
CIIPaBOYHBIC JaHHBIC, HEOOXOAMMBIC JIJIS PEIICHUS 3a]a4, OICHHBATh PEATUCTUYHOCTD
MOJIy4eHHON (hPU3NIECKON BEITMYUHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTH NMPH TMOMOIIH (PU3UIECKHX METOJOB, B
ONMCAaHWUU MCCIEOBaHMs BBIIEIATH MPOBEPSIeMOE MPEANONIOKeHNe (THIIOTe3y), pa3udaTh U
WHTEPIPETUPOBATH MOMYUCHHBIN pe3yIbTaT, HAXOJAUTh ONTHOKHU B XOJIE OTBITA, AEJIATh BEIBOIBI
IO €ro pe3ybTaTaM;

MPOBOJIUTH OMBITHI TI0 HAONIOACHUIO (U3NYECKHUX SIBICHUH WIH (PU3NYECKHX CBONCTB TEI:
(hopMyITUpOBaTH MPOBEPSIEMBIE MPEIIONOKEHUI, COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUS, 3aMMUCHIBATH XOJ] OMBITA ¥ (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATH TPSMBIE W3MEPCHUS PACCTOSHHUSA, BPEMEHHU, MAacChl Tena, 00hEMa, CHIIBI H
TEMIIEPaTyphI C UCTIOIH30BAHUEM aHAIOTOBBIX M ITU(POBEIX TPUOOPOB, 3aIMCHIBATH TOKA3aHUS
prOOPOB ¢ yUETOM 3aJaHHOH a0COIOTHOM MOTPENTHOCTH U3MEPEHHIA,

MPOBOJUTh HCCIICJOBAHNE 3aBUCUMOCTH OJHOM (QHU3MYECKOH BEIMYMHBI OT JPYyroil ¢
HCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO IBIIKYIIIETOCS Tela OT
BPEMEHH JBWXEHHS TeJa, CHJIBI TPEHHUS CKOJNBXKEHHA OT Beca Teja, KadecTBa 00paboTKH
MOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIN COTPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT Y/UTHHCHHS TPY>KHHBI, BEITATKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
Tela M OT IJIOTHOCTH HUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEII0, YCIOBUIA IIaBaHMS TN, YCIOBHI pPaBHOBECUS pblyara W OJIOKOB),
y4acTBOBAaTh B TUIAHHPOBAHWW YYEOHOTO HCCICIOBAHHS, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEPCHHS, CIEAys TNPEUIOKCHHOMY IUIaHy, (UKCUPOBATH Pe3yJdbTaThl IMOJTYYCHHOM
3aBUCHMOCTH (PU3MYECKUX BEIHYMH B BHJC IPEIJIOKCHHBIX TaOJUIl U TpaduKOB, JeNaTh
BBIBOJBI IO pE3ybTaTaM UCCICIOBAHUS;



IPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3MUECKUX BEJIMYUH (IJIOTHOCTH BELIECTBA JKUIAKOCTH U
TBEPOOrO Teja, CHJIa TPEHUS CKOJBKCHMSA, AABICHUE BO3IyXa, BBITAJIKUBAIOINAs CHJIA,
JeHCTByIOIasi Ha MOTPYKEHHOE B JKUAKOCTh TeN0, KO3()(MUIMEHT MOJE3HOrO ACHCTBUA
IPOCTBIX MEXaHW3MOB), CJIEAYs] NPEATIOKECHHOW WHCTPYKLUH: NPH BBIIOIHEHHH HW3MEPEHUH
co0HMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBIYUCISTH 3HAUCHNUE HCKOMOI BEJIMYMHBL,
co0u0aTh paBUiia TEXHUKK 0€30MacHOCTH MpHU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
YKa3bIBaTh NPHHIUNBI JEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOMIAIOIINECS COCYAbI, 0apOMeTp, pbluar, MOJBMKHBIA U HETIOIBHXKHBIN OJIOK,
HaKJIOHHAs TNIOCKOCTB;

XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOHCTB C
Omopoil Ha UX onucaHuss (B TOM 4YHCIE: MOAUIMITHHUKH, YCTPOWCTBO BOJOIPOBOJA,
THIPaBIMYECKHI MPecc, MaHOMETP, BHICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), MCIOJB3Ys
3HAHWS O CBOWCTBaX (UIMUECKUX SBICHHH W HE0OXOoAWMBblE (QHU3HYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH MPUMEPHI (HAXOAUTh MH(OPMALMIO O MpUMepax) NPaKTHYECKOTO HCIIOJIb30BAHUS
(u3MYeCKNX 3HAHWH B TIOBCEIHEBHOM JKU3HH JUTA 00ecrieueHrsT O€30MacHOCTH TpH 00paIeHIH
¢ npuOopamMH M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3I0POBbS M COOMIOACHHS HOPM
9KOJIOTMYECKOI'0 MOBEIEHHS B OKpPYXKAOIIEH cpene;

OCYILLECTBISITH OTOOP MCTOUYHUKOB MHGpOpMauuu B VIHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IMyTEM CpaBHEHMS Pa3IHMYHBIX
HCTOYHHUKOB BBIACIATh MHOOPMALMIO, KOTOPas SIBISETCS MPOTHBOPEUMBOM WIJIM MOXKET OBITH
HEJOCTOBEPHO;

UCIIOJIb30BaTh TIPW  BBIMOJIHEHHM YYEOHBIX 3aJlaHUi  Hay4YHO-TIOMYJSAPHYIO JUTEPaTypy
(GU3MUECKOro cozepXKaHMs, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd VHTepHeT, BiageTh
npuéMaMy KOHCHEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUss MHGOPMALUU W3 OJHOM 3HAKOBOU
CHCTEMBI B IpYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha OcHOBEe 2-3
WUCTOYHUKOB MH(MOPMALIUU PU3NUECKOTO COJCPKaHUs, B TOM YKCIie MyOJIHMYHO JeaTh KpaTkue
cooOIIeHns] 0 pe3yibTaTaX NPOEKTOB MU y4eOHBIX HCCIEJOBAaHUM, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3Y4YEeHHBIN MOHATHHHBIN anmapar Kypca (PU3UKH, COMPOBOXK/IATH BHICTYILICHHE
Mpe3eHTalne!;

IpY BBIITOJTHEHUH YYE€OHBIX IPOEKTOB M UCCIIECIOBAHNHN paclpelesiiTh 00SI3aHHOCTH B IPYIIE B
COOTBETCTBHH C TIOCTABJICHHBIMH 3aJlauaMH, CIEIUTh 32 BBHIMOJIHEHHEM IUIaHA JICHCTBUA,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JICSATENBHOCTh TPYIMIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aMO/ICHCTBHE, YUUTHIBASI MHEHHE OKPYIKAIOIIUX.

K koHIity oOyueHusi B 8 Kjlacce mpeaMeTHbIe Pe3yiibTaThl Ha 0a30BOM YPOBHE JODKHBI OTPakaTh

c(hopMHPOBAHHOCTh y 00YUAIOLTUXCS YMEHUI:

HCIIOJIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHHSI BEIIECTBA, KPHUCTAIUTMYECKHE W aMopdHbIe Tella, HACBIIICHHBIA H
HEHACBIIICHHBIN Map, BJIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIUs, TEIIOBOM
JIBUraTeNb, OJJEMEHTApHbIA SJEKTPUYECKUN 3apsl, SJEKTPUYECKOE I10J€, IMPOBOJHUKH H
JIMBJIEKTPUKH, IOCTOSTHHBIN 3JEKTPUUYECKUI TOK, MAarHUTHOE I10JIE;

pas3nyath SBICHUS (TEIIOBOE pacIIMpEeHHE U CXKaTHe, Terylonepeiaya, TeIIOBOe PaBHOBECHE,
CMauyuBaHUeE, KAIUIUIIPHBIEC SIBICHUS, UCIIAPEHUE, KOHACHCALNS, [IJIaBICHUE, KPUCTAIUIN3aLUs
(oTBepAeBaHue), KHUIIEHHE, Terlonepeaaya (TEIUIONPOBOIHOCTh, KOHBEKIHS, H3IIyYeHHE),
JJNEKTpU3anus TeJl, B3aUMOAEHCTBHE 3apsioB, JEHCTBHSA DIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMBIKaHUE, B3aMMOAECHCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOIO TOJS HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHUTHAsI MHAYKIYSA) 110 OMCAHUIO MX XapaKTEpHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX TaHHOE (PU3NYECKOe SIBICHUE;



pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3NYECKUX SIBJICHUA B OKPYXAIOIIEM MHpPE, B TOM
yuciie Gu3nIecKue SIBICHUS B MIPHUPO/IE: TIOBEPXHOCTHOE HATHKEHHUE M KAMMJUIAPHBIE SBICHUS
B TPHpOXE, KPUCTALIB B mpupozae, mi3mydeHue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opwm3bpl, 0Opa3oBaHWE POCHl, TyMaHa, WHES, CHEra, JJIEKTpHYECKHe sSBIEHUS B aTMmocdepe,
AJIEKTPUYECTBO KUBBIX OPTraHM3MOB, MarHWTHOE TojJe 3eMiid, Opeid TMOIICOB, POIb
MarHATHOTO TIONSA IS JKM3HM Ha 3emile, TOJSIPHOE CHSHHE, IpPU 3TOM IEePEeBOIUTH
MPAaKTHUECKyI0 3aJady B Y4eOHYIO, BBIACIATh CYIIECTBEHHBIE CBOWCTBA (MIPHU3HAKH)
(M3UYECKUX SBIICHUM;

ONKCHIBATh H3YyUYEHHbIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCIONB3YS (QH3HUYECKHE
BEJIMYWHBI (TeMIleparypa, BHYTPEHHSSI OHEpPrHs, KOJIWYECTBO TEIUIOTHI, yJeIbHAas
TEIUTIOEMKOCTh BEIECTBA, yIeIbHAS TEIUIOTA IIABJICHUS, YAeIbHas TeIIoTa Mapoodpa3oBaHus,
yZAenbHas TeIIoTa CrOpaHus TOTUTNBA, K03 (PHUIMEHT MOIe3HOTO AEHCTBUS TETJIOBOM MAaITHBI,
OTHOCHUTENbHAS BIIAXHOCTh BO3MIyXa, OJJEKTPUUECKUH 3apsl, Cuia TOKa, JIEKTPHYECKOe
HaNpsDKEHUE, COMPOTHBIICEHHE MPOBOAHHKA, YJEIHHOE COMPOTHBIICHHE BEIISCTBA, padoTa |
MOIITHOCTb DJIEKTPUUYECKOTO TOKA), TP OMHICAHUH MPABUIBHO TPAKTOBATH (PU3NIECKHUA CMBICIT
WCTIONB3YEMBIX BEIHYWH, OOO3HAYEHWS W ENWHUIBI (U3NYECKUX BEIWYHH, HAXOIUThH
(hopMyITBI, CBA3BIBAIOIINE NaHHYIO (U3NYECKYIO BEIUYMHY C IPYTHMH BEITUYHHAMH, CTPOHTH
rpad¥Ky H3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEINIHH;

XapaKTECprU30BaTh CBOICTBa TECII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W IMPOUECCHI, UCIOJIb3Yyd OCHOBHBIC
TOJIOKEHUSI ~ MOJIEKYJSIPHO-KHHETUYECKOW  TEOpHH  CTPOCHHS  BEIIeCTBa,  HPUHITUI
CYTIEPIIO3HIINY TIONIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHS 3apsaa, 3akoH Oma is
ydacTka Imenu, 3akoH JIxoymns—JleHma, 3akoH COXpaHEHHS JHEPTHUH, MPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIHCHIBATh €0 MATEMaTHYECKOE BHIPAKEHUE;
OOBACHATH (PU3UYECKHE MPOIECCHl U CBOWMCTBA TEJI, B TOM YHCJE M B KOHTEKCTE CHUTYyaI[Hii
MMPAKTUKOOPUCHTHUPOBAHHOI'O0 XapaKTEpa: BBIABIATL NPUYHMHHOCIICACTBCHHBIC CBA3U, CTPOUTH
o0BbsicHeHHe U3 1—2 JNOTMYECKUX MIAroB ¢ OMOpOod Ha 1-2 M3y4YeHHBIX CBOMCTBA (hPU3NUECKUX
SABIICHUH, (QU3MUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIC 3aa4d B 2—3 JEHCTBUS, MCIONb3Yysl 3aKOHBI M (POPMYIIbI, CBS3BIBAIOIIUE
¢u3nyUecKue BEJIMYHMHBL Ha OCHOBE aHAM3a YCIOBHUS 33Jaud 3aIllMChIBATh KPAaTKOE YCIOBHE,
BBIABJIATE HEAOCTATOK JaHHBIX JJid PCUHICHHA 3aJadu, BLI6I/IpaTI) 3aKOHbI H (I)OpMy.HBI,
HeO6XOZII/IMBIe JJIsA eé peuicHus, IpOBOANTL paC‘IéTBI U CpaBHHBATH IMOJTYUYCHHOC 3HAUCHHC
(l)PI?;I/I‘ICCKOfI BCJIIMYHMHBI C U3BCCTHBIMU JaHHBIMH,

pacrno3HaBaTh MHpPOOJIEMBI, KOTOPhIE MOXHO PEIINTh NpPHU TOMOIINW (PUINIECKHX METOJIOB,
HCIIOJIb3Yys ONHMCAHUEC HCCICAOBAHUA, BBIACIATH IMPOBEPACMOC IPECAIIOIIOXKEHUE, OLUCHUBATH
IMPaBUJIBHOCTDb MOPSAAKAa NPOBEACHHNA UCCIICAO0OBAHUA, ICJIaTh BBIBOJbI,

NPOBOJMTH OMBITHl MO HAOJIOJACHUIO (U3MYECKHX SIBICHUH WM (PU3NUYECKUX CBOUCTB TeJ
(KanmwIsipHBIE SIBIICHUS, 3aBUCUMOCTBH JIaBJICHHS BO3JyXa OT €ro o0bhEéMa, TeMIlepaTyphl,
CKOPOCTH TIpolLIecCa OCTBIBAaHMS M HarpeBaHWs MNPH HM3IyYCHHH OT IBETa M3ITy4arolen
(mormnomaroniel) MOBEpXHOCTH, CKOPOCTh HCIAPEHHUS BOJABI OT TEMIIEPATYPhl >KUIAKOCTH U
UIOIAAN €€ TMOBEPXHOCTH, DJIEKTPU3ALMs TEJ W B3aUMOJCHCTBUE 3JIEKTPHUECKHX 3apsOB,
B3aHMOZIeI710TBPIe IMOCTOAHHBIX MAarHuTOB, BHU3yaJIM3allid MArHUTHBIX MOJEH TTOCTOSIHHBIX
Mar"HuToB, HeﬁCTBI/IH MAarfvuTHOI'O IOJid Ha HNPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMarHura,
CBOWCTBA  JJIGKTPOJBHrareisl IOCTOSHHOTO  TOKa):  (OpMyJaMpoBaTh  MpOBEpsieMbIe
MIPEIONI0KEHNUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO O00OpYHOBaHUS, OMHCHIBATH XOI
ombITa ¥ (hOPMYyITHUPOBATH BHIBOJKI;

BEITIONHSTh TPSIMBIE M3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIBHON BIQYKHOCTH BO37yXa, CHIIBI
TOKAa, HANPSOHKCHHUS C WCIIOJNIE30BAHUEM aHAJIOTOBBIX TPUOOPOB M JIATYUKOB (PH3UUECKUX
BEJIMYHH, CPABHUBATH PE3YJIbTATHI H3MEPEHUH C yYETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;
MIPOBOJUTh HCCIICOBAaHUE 3aBUCUMOCTH OJHOW (PHM3MYECKOH BEIMYMHBI OT APYroMl ¢
WCIIOJIb30BaHUEM TMPSIMBIX W3MEPEHHUH (3aBHCUMOCTbH COINPOTHBIICHHS MPOBOJHHKA OT €ro



JUIMHBI, TUTOLIAT TIONEPEYHOT0 CEUEHHSI U YIEIbHOTO COMPOTHBIICHHS BEIIECTBA MPOBOIHUKA,
CHJIBI TOKa, MAYIIETO Yepe3 MPOBOAHMK, OT HANPSDKCHUS Ha TPOBOAHHUKE, HCCIENOBaHHE
MOCJIEOBAaTEIFHOIO M MapayiebHOTO  COCOMHEHWH  MPOBOJHHMKOB):  IJIAHUPOBATH
UCCIIeIOBaHNE, COOMPaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAysl MPerIoKeHHOMY
aHy, (UKCUpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH B BUJAE TaOMUI U TpaduUKOB,
JIeNaTh BBIBOAKI 1O Pe3yJbTaTaM UCCIIeIOBaHuS,

IPOBOANUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUMH (yIeNbHas TEIIIOEMKOCTh BEILECTBA,
COIIPOTHUBIICHHE MPOBOAHMKA, PAabOTa M MOIIHOCTH IEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHHs], COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys IPEAIOKECHHOW MHCTPYKLMH,
Y BBIYMCJIATH 3HAUCHNUE BEJIMYMHBI;

co0I0aTh paBUiia TEXHUKK 0€30MacHOCTH NpHU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
XapaKTepH30BaTh MPUHIUIBI ACHCTBHUS M3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpOW Ha WX OMUCaHHs (B TOM YHWCIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETpP, HapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK DIICKTPUUECKOH SHEPIUH, dIEKTPOOCBETUTEIbHEIC
npuOOpbI, HarpeBaTelIbHbIC ANEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, 3JEKTPOJBHUraTelIb IOCTOSIHHOTO TOKAa), MCIOJb3YsS 3HAaHHMA O CBOICTBaxX
(u3MIeCcKUX ABJICHUN U HEOOXOIUMBbIE (PU3NIECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTENbHBIC MPHOOPHI MO CXeMaM H
CXEMaTHYHBIM DPHCYHKaM (KHUAKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETp, THUTPOMETD,
JBUTaTeNlb BHYTPEHHETO CTOPAHMUS, JIEKTPOCKOIL, PEOCTaT), COCTABIIATH CXEMBbI AJIEKTPUIECKUX
Hernel ¢ mociie0BaTeIbHBIM 1 NapaJlJIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3ifyasi yCIOBHBIC
0003HaYCHNUS DTIEMEHTOB JICKTPUUECKUX IIeTIei;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MpUMepax) HPaKTHYECKOTO HCIIOJIb30BaHUS
(U3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HM I 00ecrieueHns 0€30MacHOCTH IPU 00paICHUH
¢ nmpubopamMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUs 3I0POBbS M COONIOJCHHUS HOPM
3KOJIOTMYECKOTO MTOBEICHHUS B OKPY’KaIoLIeH cpere;

OCYILIECTBIISITh MOUCK HMH(OpManmu (GHU3HMUECKOro coxaepkanus B VIHTepHeTe, Ha OCHOBE
UMCIOIUXCSl 3HAHMH M TyTEM CPaBHEHUS JOINOJHUTEJIBHBIX HCTOYHHKOB BBLACIATH
MH(OPMAIIIO, KOTOpas SIBJISIETCS NIPOTUBOPEUMBON HITM MOKET OBITH HETOCTOBEPHOI];
UCIIOJIB30BaTh INPU BBINOJHEHWH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSAPHYIO JIUTEPATypy
(GU3MUECKOro CcoIepXKaHMs, CIPaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT, BiageTh
npuéMaMy KOHCHEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUss MHGOPMALMU W3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

€03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKHE YCTHBIE COOOIIeHus, 00001mas HHPOpMAaIHIo
13 HECKOJBKUX MCTOYHUKOB (PU3MUYECKOTO COACPIKAHMS, B TOM YHUCIIE MyOJMYHO MPEACTABIATh
pe3yibTaThl NPOEKTHOM WM HCCIIEAOBATEIbCKOM JEATENBbHOCTH, NpPU 3TOM TI'PAMOTHO
MCIIOJIb30BaTh U3Y4YEeHHBIN NOHATHHHBIN anmapar Kypca (DU3HMKd, COMPOBOXKAAThH BHICTYIUICHHE
Mpe3eHTalue;

NIPY BBITIOJIHEHUN YYEOHBIX MPOCKTOB U HUCCIIEIOBAHNN (DU3NYECKUX MPOIECCOB PACTIPEIesITh
0053aHHOCTH B TpyNI€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadaMH, CICIUTh 32
BBINTOJTHEHWEM TUIaHA JICHCTBUH M KOPPEKTUPOBATh €ro, aJICKBaTHO OIICHWBATh COOCTBEHHBIH
BKJIQJI B JICATENLHOCTD TPYIIIBI, BHICTPANBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TIPOSIBIISIS
TOTOBHOCTH pa3peniath KOHQIUKTHI.

K koniy oOy4yeHus B 9 kJjacce npeIMETHbBIC pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKAThH
c(hOpMHPOBAHHOCTDH y 00yHAIOIIUXCS YMEHUH:

WCIIONB30BaTh  MOHATHS:  CHCTEMa  OTcu€Ta, MaTepuaibHas  TOYKa, TPAEKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO BIKEHMS, nedopmarus (yrnpyras, IiIacTHIecKas), TpeHue,
[EHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, HEHTP TSHKECTH, abCOMOTHO
TBEPOE TENo, IEHTP TSHKECTH TBEPAOTO Teina, paBHOBECHE, MEXaHWYECKHEe KOJIeOaHWs M
BOJIHBI, 3BYK, WH(QPa3ByK W  YIbTPa3ByK, OJJEKTPOMATrHUTHBIE  BOJIHBL,  IIKaja



3NIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JANBbHO30PKOCTH, CHEKTPHI MCIYCKAHHUS H
MOTJIOLIEHHUS, alib(a, OeTa- 1 raMMa-u3Iy4YeHus], U30TOMbI, epHas SHEPTreTHKa;

pasinyate SABIEHUS (paBHOMEPHOE U HEPaBHOMEPHOE INPSMOJIMHEHHOE JBHXKCHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE MBIKEHHE, CBOOONHOE IaJeHHE TEJ, PaBHOMEPHOE
JIBIDKEHHE II0 OKPY)KHOCTH, B3aMMOJIEICTBUE TEJ, PEaKTHBHOE IBIKCHME, KojeOaTeIbHOE
IBIDKEHHE (3aTyXamlle M BbIHY)XICHHbIE KojeOaHus), PE30HAHC, BOJIHOBOE JBHXKCHUE,
OTpa’KCHHE 3BYKa, NPSIMOJIMHEHHOE PaclpOCTpaHEHHE, OTPAKEHHE U IPEIOMICHHE CBETa,
IIOJITHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OCJIOro CBETa B CIIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX IIBETOB, NUCIIEPCUSl CBETA, €CTECTBEHHAs PalUOAKTUBHOCTh, BO3HHUKHOBCHHE
JMHEHYATOr0 CIEKTpa H3Iy4EHHs) IO ONHCAHMI0O MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX AAHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKUX SIBICHUI B OKpYKalolleM MHpE (B TOM
yucae QU3HYECKHE SBICHUS B MPUPOAE: MPHIMBBI U OTIMBBL, ABIKEHHE IU1aHeT CONHEYHOU
CHCTEMBI, PEaKTHBHOE [BIKEHHE JXMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JXHBOTHBIMH,
3eMJICTpsSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHaMH, 3XO0, LIBETa TeJ, ONTHYECKHE SBICHHUS B
npuposae, OHoIOrHYecKoe JeicTBUE BUAMMOIO, YIbTPa(HOJIETOBOIO M PEHTTEHOBCKOIO
W3JIy4EHUH, eCTCCTBCHHbIH paJWOaKTUBHBIA (OH, KOCMUYECKUE JIyYd, PaAHOAKTHBHOE
W3JIy4eHHE MPUPOAHBIX MHUHEPAJOB, ACHUCTBHE DPAJHOAKTHBHBIX H3IyYEHHH Ha OpraHu3M
YeNnoBeKa), NPH 3TOM MEPEBOAUTH IMPAKTHUYECKYI 3afadyy B Y4eOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBONCTBA (MTPU3HAKH) (DU3MUECKUX SBIICHHUIA,

ONKCHIBATh H3YyUYEHHBIC CBOWCTBA TeNl M (U3MYECKUE SBICHUS, HCIONB3YS (QHU3HUYECKHE
BEIMYMHBI (CpemHssi M MIHOBCHHAs CKOPOCTh Tela IpPU HEPAaBHOMEPHOM [IBMXKCHHH,
YCKOpEHHUe, NepeMelIeHne, MyTh, yIJIoBas CKOPOCTh, CHJIA TPEHUS, CHJIa YHPYTOCTH, CHJa
TSDKECTH, YCKOpEHHE CBOOOJHOTO TMAJCHUS, BEC Teja, UMITYJIbC Tejla, HMITYJIbC CHIIBI,
MeXaHH4yeckass paboTa M MOIIHOCTh, IOTEHLUWAIbHAs OSHEPrusl Teja, IOAHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS SHEPTHUsl CKATOM MPY)KUHBI, KWHETUYECKAasi SHEPTHsl,
MOJIHAsT MEXaHWYecKash SHEeprus, MepHoJl M 4YacToTa KoJeOaHWi, UIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb MPEIOMIIEHHS CpEAbl), NIPU ONMHCAHUH
NPaBWIBHO TPAaKTOBATh (PU3MUYECKHH CMBICH HCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHHUS H
eAMHULB! (PU3MUECKUX BEJIMYMH, HaXOAUTH (POPMYIIbI, CBSA3BIBAIOLINE NAaHHYIO (U3MUYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH I'paduKu U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJINYMH;

XapaKTeph30BaTh CBOWCTBAa Tei, (U3MYECKHE SBICHUS M TPOLECCHl, HCIONB3Ys 3aKOH
COXPAHEHUsI PHEPTHUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLUII CYNIEPIO3ULUU CHJI, TIPUHIIUIL
OTHOCUTENBHOCTH [anunes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHS HWMIIYJIbCA, 3aKOHBI
OTpPaXKEHHUS U MPEJOMJIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOIO U MaccOBOIO YUCEN NPH
SAEPHBIX PEaKkUHsAX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aIMCHIBATH €TO
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBACHATH (PU3UYECKHE MPOIECCHl M CBOWCTBA TeNl, B TOM YHCJIE€ M B KOHTEKCTE CHTYaIlHi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
o0BbsicHEHHE U3 2—3 JIOTMYECKHUX IIAroB C OMOPOM Ha 2—3 M3Y4EHHBIX CBOMCTBA (HU3UUECKUX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacdy€THBIE 3a7add (OMUpAIONIMecs Ha CHCTeMy W3 2—3 ypaBHEHWH), WCHOIB3Ys
3aKOHBI M (OPMYJIBI, CBS3BIBAIONINE (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCIIOBHUS
3a[a4n 3alUChIBaTh KPAaTKOE€ YCJIOBHUE, BBIBJIATH HENOCTAIOIIUE WM M30BITOUHBIC AaHHBIC,
BBIOMPATH 3aKOHBI U (YOPMYIIBI, HEOOXOIUMBIC [UISl PEIICHUS, IPOBOJUTEH PAacYEThI  OLICHUBATh
PEATMCTUYHOCTD MOJIyYEeHHOI'O 3HaYeHUs! (PU3UYECKOil BETUYMHBL,

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PELIMTh IMPH MOMOIIM (U3MYECKHX METOOB,
UCIIOJIB3Ysl OIMCAaHUE HCCIEAOBaHUSA, BBLACIATH IPOBEPSEMOE IPEINIOIOKEHUE, OLIEHUBAThH



MPAaBWILHOCTh TOPSIIKA TPOBEICHUS HWCCICIOBAHUS, JENIaTh BBIBOJBI, HHTCPIPETHPOBATH
pe3ybTaThl HAOIOJCHUH U OTIBITOB;

MPOBOJIMTH OMBITHI TIO0 HAONOJCHUIO (U3MUYECKUX SIBICHUNA WM (DU3NYECKUX CBOWCTB TEI
(M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHs SHEPTUH, 3aBHCUMOCThH TEPHOAA
KOJICOAHU TIPYKUHHOTO MasTHHKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTh
OT aMIUTUTYIbI MaJbIX KOJeOaHWM, MPSIMOJIMHEHHOE PACHpPOCTpPAHCHHE CBETa, Pa3IOKEHHE
0enoro cBera B CIEKTp, U3yYCHHE CBONCTB M300pa)KCHUS B TUIOCKOM 3epKaie M CBOWCTB
M300paKeHUS TIpeaMeTa B coOwmparomied JmH3e, HaOMIoIeHne CIUIONTHBIX W JIMHEHYAThIX
CIIEKTPOB HM3ITyYEHUs): CAMOCTOATENBHO COOMpPATh YCTAaHOBKY W3 H30BITOYHOTO Hadopa
000pyZI0BaHMsI, OMTUCHIBATH XOJI OTIBITA H €r0 Pe3yJIbTaThl, HOPMYIUPOBATEH BHIBO/IBI;
MPOBOJMTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHHUH, Ompenenssi cpelHee 3HaueHHe
n3MepsieMol BeTHMYrHB ((DOKyCHOE pacCTOSTHHE COOMparolieii JMH3BI), 00OCHOBBIBATH BEIOOD
croco6a n3MepeHust (M3MEPUTETHHOTO PUO0pa);

IMPOBOJAUTL HCCJICAOBAHUC 3aBHUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C HCIIOJIB30BAaHHUEM IIPAMBIX
W3MepeHHi (3aBUCUMOCTh IIYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JABIKEHHUH 0€3 HadalbHOU
CKOPOCTH, Tepuoja KoJeOaHuH MaTeMaTH4ecKOro MasTHUKA OT JUIMHBI HHUTH, 3aBHCUMOCTH
yIriia OTpaKeHHs CBETA OT yIJia MaJCHUs U yIJia MPEIIOMIICHUS OT yIJia MaJIcHHs): MJIaHUPOBaTh
UCCIIeIOBAHNE, CAMOCTOSATENILHO COOUPATh YCTAHOBKY, (PUKCHPOBATH Pe3yabTaThl MOTYICHHON
3aBHCUMOCTH (U3UYCCKUX BEIUYMH B BUAC TaONMMI W TpaduKOB, NeNaTh BBIBOABI IO
pe3yibTaTaM UCCIeIOBaHus;

MPOBOJHUTH KOCBEHHBIE M3MEPEHHUs] (PU3NUECKUX BEIMYUH (CpPEeTHSSI CKOPOCTh M YCKOpPCHHE
Tela TpPH PABHOYCKOPEHHOM JIBIXKCHUH, YCKOpEHHE CBOOOJHOTO MaJeHHs, >XECTKOCTD
NPY>KUHBI, KO3DOUIMEHT TPEHUST CKOJILKEHUS, MEXaHu4ecKasi padoTa U MOIIHOCTh, 4acTOTa U
nepruoag KOHe6aHHﬁ MAaTeMaTH4YCCKOro M IMPYKUHHOI'O0O MAATHUKOB, OITUYECKasd CHJIA
coOWparolmiell JUH3bI, paAJAUOAKTUBHBIA (OH): IUIAHUPOBATH W3MEpPEHHs, COOHMpaTh
OKCIICPUMECHTAJIBHYIO YCTAaHOBKY U BBIIIOJIHATH HU3MCPCHU, ciaeays Hpe):[.]'[O)KeHHOﬁ
WHCTPYKIIUM, BBIYHCIIATH 3HAYCHHUE BEIUUWHBI U aHAIU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C
yu€TOM 3aJTaHHO MOTPEIIHOCTH U3MEPEHUIA;

coOJII0IaTh TIpaBUIla TEXHUKK 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM 000PYIOBAHUEM;
pa3inyath OCHOBHBIC MPH3HAKH HM3YYCHHBIX (U3UUSCKHUX MOJENICH: MaTepHaibHas TOYKa,
abCoNOTHO TBEPAOE TENO, TOUYCYHBIM HMCTOYHHMK CBETa, JIyd, TOHKas JMH3a, TUIaHETapHas
MO/IeNIb aTOMa, HYKJIOHHAsI MOJIeIhb AaTOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIMIEI JCHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OMOpoi Ha WX omucaHus (B TOM YHMCIIE: CIIUAOMETpP, AATUUKU IIOJIOKEHHS, PACCTOSHUS U
YCKOPEHHS, pakera, 3XOJO0T, OYKH, HepHcKom, (oToanmnapaT, ONTUYECKUE CBETOBOMBI,
CHEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCIONb3ys 3HaHUS O CBOMCTBaxX (MU3MUECKUX
SBJICHUH U HEOOXOUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl MW CXEMATUYHBIC PHCYHKHW HW3YUCHHBIX TCXHUYCCKUX YCTpOfICTB,
M3MEPUTENBHBIX NPUOOPOB M TEXHOJOIMYECKHX MPOLECCOB INPU PELICHWH y4ueOHO-
NPaKTUYECKUX 331a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHHS N300paXeHNH B IIOCKOM 3€pKajie U
coOuparolel JInH3e;

NPUBOJIUTH TPUMEPHI (HaX0AUTh MH(POPMAIHIO O pUMepax) MPaKTHUYECKOTO UCIIOJIb30BAHHUS
(GU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HM JUT 00ecrieueHns 0€30MacHOCTH IpU 00paIeHHH
¢ npubopamMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3I0POBbS U COOIOJCHHS HOPM
9KOJIOTHUECKOTO TIOBEICHHSI B OKpY KaIoIleil cpene;

OCYIIECTBIATH MOUCK MH(popMarmu pusndeckoro cojepkanusi B THTepHeTe, caMOCTOATEIEHO
(bopMyIHpYs TIOUCKOBBIN 3aIllpoC, HAXOAUTh IyTH OIPENENICHHsI IOCTOBEPHOCTH TIOITY4YEeHHOMN
WHQOPMAITUH HA OCHOBE UMEIOIIUXCS 3HAHUHN M JOTIONHUTEILHBIX UCTOYHUKOB;

WCIONB30BaTh IPH BBHINIOJHCHWHM YYEOHBIX 3aJaHUil HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(U3NYECKOTO COJEPXKAHUsS, CIPABOYHBIC MaTepHalbl, pecypchl ceTd VIHTepHeT, BIajeTh



npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus WH(DOpPMAIMKM U3 OJTHOW 3HAKOBOM
CHCTEMEI B IPYTYIO;

cO37aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE WH(OpMAINH W3
HECKOJIbKMX HCTOYHHKOB (DM3MUYECKOTO COACPIKaHWsS, IMyOIUYHO MPEACTABIATH PE3yIbTATHI
MPOEKTHOW WJIM HCCIEIOBATEILCKOW MEeATeNFHOCTH, TPH 3TOM TPAMOTHO HCIOJIB30BATh
W3YYEHHBI TIOHATHHHBIN ammapaT H3y4aeMoro pasiena (QU3UKA W COMPOBOXKIATH
BBICTYIUICHHUE TPE3EHTAINEeN C YIETOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHHKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIIACC
KouuyecTBO 4acon
Ne HaunMeHoBaHue pa3jaeioB U TeM JiieKTpoHHBbIEe (1 (pOBLIE)
Kontpoabnbie | IlpakTudeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Paznen 1. ®u3uka u eé posib B MNO3HAHUY OKPY-KAIOLIEro MUPa
1.1 dusnka - HayKa O PUPOJIE https://m.edso0.ru/ZJ2UI13BMX
1.2 dusnyecKre BETNINHBL 2 1 https://m.edso0.ru/UDCTC8RJD
1.3 EctecTBeHHOHAYYHBII METO/ MO3HAHUS 2 1 https://m.eds00.ru/ZOL7QLIIS
Hroro mo paznemy 6
Paznen 2. IlepBonayanbHble CBeleHUS 0 CTPOEHHH BellecTBa
2.1 CrpoeHue BemecTBa 1 https://m.edsoo.ru/2SJ151M41
2.2 JIBHXCHME I B3AMMOEHCTRHE HaCTHI 2 1 https://m.eds00.ru/ZXDKQLXCC
BelIecTBa
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Uroro o pazaeny 5
Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl
3.1 MexaHHYeCKOe IBUKEHHE https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuus, Macca, INIOTHOCTh https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Buns! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
HWroro mo pazneny 21
Pasnen 4. laBienue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB
1 .
4.1 Haneie. llepepata HapieHHs TBEPALIMA 3 https://m.edso0.ru/X0DW367P2

TCI1aMH, ) KUIKOCTAMU U ra3aMHu

4.2 JaBneHue xuIKoCcTU 5

https://m.edsoo.ru/2MVXZ0KL4



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4

4.3 ATMochepHOe TaBieHUE 6 https://m.edso00.ru/T7134SXNO
44 JICHCTBIE KUKOCTH 1 ra3a Ha MOrpyEHHoe 7 3 https://m.edsoo.ru/NFE60Y8NK
B HUX TeJIO

HUroro no pazneny 21

Pa3nen 5. Pabota u MOIHOCTB. DHeprus
51 Pabora 1 momHOCTH https://m.edsoo.ru/75LMREDY1
5.2 IIpocThie MEXaHHU3MBI https://m.eds00.ru/504NQXKX9
5.3 MexaHuuecKast SHEprus https://m.eds00.ru/G30454EMT

Hroro mo paznemy 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 12



https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KIIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo 4acoB

DyeKTpoHHBIE (MM (PpPOBLIE)

Ne n/m Kontpoabneie  IIpakTnyeckue
NMporpaMmbl Bcero 00pa3oBaTeJibHBIE PECYPCHI
padoThI padoThI
Pasnen 1. TenJioBble iBJIeHUS
1.1 CTpoeHne ¥ CBOMCTBA BEIIECTBA 7 https://m.eds00.ru/R8QZNCIPM
1.2 TemIoBbIE MPOIECCH 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo paznemy 28
Paszjnen 2. DnekTpuyeckne U MArHUTHbIE SIBJIEHUSI
51 SJICKTpI/I‘-ICCKI/IE 3apsAnbl. 3apsDKCHHBIE Tella 7 1 https://m.eds00.ru/RAOORCTO4
Y MX B3aMMOJICHCTBHE
2.2 TTOCTOSIHHBIH JIEKTPUUECKUIN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsurHsie SIBICHUS 15 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTpOMAarHUTHAs HHIYKIHS https://m.edso0.ru/7QODSEL15
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68 4 145



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo 4acoB

DyeKTpoHHBIE (MM (PpPOBLIE)

Ne n/m Kontpoabneie  IIpakTnyeckue
NMPOrpaMMsbl Bcero 00pa3oBaTeJibHBIE PECYPCHI
padoThI padoThI
Paszgen 1. Mexannueckne siBJIeHHS
M
1.1 CXAHWHECKOS ABIDKCHHE H CTIOCO0BI €10 10 1 https://m.eds00.ru/CEOGHRGTL
OITMCAHUSs
1.2 BsaumogeiicTBue tei 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHCHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3nea 2. Mexannueckue KoJie0aHHUs ¥ BOJIHBI
2.1 MexaHuueckue KoueOanus https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHuuecKre BOJIHBI. 3ByK 1 https://m.edsoo.ru/DHIJG8A50
Uroro o pazaeny 15

Pa3znen 3. 3HeKTp0MaFHHTHO€ moJi¢ U JJIEKTPOMATrHUTHBIC BOJIHbI

DNEeKTPOMArHUTHOE TIOJIE U

3.1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMATrHUTHBIC BOJTHEI
HWroro mo paznemy 6
Pasznen 4. CBeToBbIE SIBJIECHUS
4.1 3aKOHBI pacIpPOCTPaHEHHS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 oNITHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Pasnoxxenue 6enoro cBeTa B CEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
HWroro o paznemy 15
Pasznen 5. KBanToBBI€e sIBJIEHUS
51 Hcnyckanue 1 TIOTIIONIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8

5.2 CrpoeHue aTOMHOTO Spa 1 https://m.edsoo0.ru/U3WX2R61B
5.3 SAnepHbie peakuuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro mo paznemy 17
Paznen 6. IloBTOpuTe1bHO-00001IAI01INI MOTYJIB
6.1 Hosropettne it oobLerie corepiaii 9 2 https://m.edsoo.rulJKQXVJISBE
Kypca usuku 3a 7-9 xinacc
HUroro no pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

®u3uka — Hayka o mpupoae. SABneHus
npupoasl. OU3NYECKUe SIBICHUS

KoauyecTBO yacoB

KonTpoabubie

Bcero
padoTsI

IpakTHyeckne
padoTbI

Jara
HU3YyYeHHUS

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTeiibHbIe pecypchl

https://m.edsoo.ru/35YPBIW5K

MexaHu4decKue, TEII0BbIE,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBIICHUS

dusnyeckure BEIUIYMHBI 1 UX
H3MEepeHue

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

Ypoxk-uccnenoanue "N3mepenne
TeMIIepaTypsl IpU MOMOIIN
JKUJIKOCTHOTO TEPMOMETPA U JIaTUYUKa
TeMIepaTypsl"

https://m.edsoo.ru/\VQGCNS8IMP

Kak ¢uznka u apyrue ecTecTBEHHbIC
HayKH H3y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBI METOA
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUM C ITOMOILBIO MOJEJIEH

Ypoxk-uccnenoanue "[IpoBepka
TUIIOTE3bI: TAJIBHOCTH MOJIETA IApUKa,
MyIEHHOTO TOPU30HTAIBHO, TEM
OopIrie, 4eM OOJIBITIE BRICOTA ITyCcKa"

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU

Crpoenmne BemecTBa. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BelecTBa

JBM>KeHME yacTull BEIIeCTBA

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo0.ru/HO31SN1F3

Ypoxk-uccienoBanue «OIBITHI IO

https://m.edso0.ru/FT87UNTLS



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS

Ha6J'IIOHCHI/IIO TCIUIOBOT'O paCIIMPCHUA
ra3oB»

10

11

12

AFpCFaTHBIe COCTOsAHMA BCIICCTBA

B3anMocBs3p MeXay CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OCoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI

MexaHn4eckoe IBUKEHUE.

PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBMKCHHUE

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

13
14

15

16

17

CxopocTh. EMUHUIIEI CKOPOCTH
Pacder myTH U BpeMEHHU TBUIKCHUS

Wuepuus. 3aKoH HHEPIUH.
BzaumopeiicTBue Ten Kak NpuynMHa
W3MEHEHUS CKOPOCTH JIBIKEHUS TEJ

IInotHOCTE BemecTBa. PacueT maccer u
o0Bema Tesa 1o ero IIOTHOCTH
Jlaboparophas padota «Onpenenenue
IJIOTHOCTH TBEPJIOTO TEJA»

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS

https://m.edsoo0.ru/OH22PX7CX

18

19

Pemenue 3amad mo teme "[11oTHOCTH
BemecTna"

Cuna KaKk XapakTepuCTHKa
B3auMoiekicTBusA Te. Crita
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

Jlaboparophas pabora «/3ydenue
3aBUCHUMOCTH PacTsHKEHUS
(medopmanum) npy>KUHBI OT
MIPUIIOKEHHON CHIIBI»

https://m.edsoo.ru/PXXW6DHXE



https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune Tarorenus. Cuia TSHKECTU

https://m.edso0.ru/OCWJIXFNQE

22

23

CBs13b MEXTy CUIIOHN TSDKECTU U
Maccoi tena. Bec tema. Pemenne
3aga4 o teme "Cuia tsoxecta"

Cuna TsbKecTH Ha APYTruXx ImjiaHeTax.
dusnueckue XAPAKTCPUCTUKHU TUIAHCT

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24
25

26

27

28

N3amepenue cui. [flunamomeTp
Bec Tena. HeBecomocTh

CroxxeHue ByX CHJI, HAIPaBJIECHHBIX
10 OJJHOU NpsIMOIA.
PaBHonelicTByrOIAs CrI

Pemrenne 3agau mo Teme
"PaBHonelcTBYIOIAs CHT"

TpeHue CKOJIBXKEHUS U TPEHUE TIOKOSI.
Tpenue B Ipupoie U TEXHUKE

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

30

JlaboparopHas pabora «3ydenue
3aBUCHMOCTH CHJIBI TPEHHS
CKOJIBXXCHUSA OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAOIINXCS
MOBEPXHOCTE

Pemenuie 3amau Ha onpeenieHue
PaBHOAEHCTBYIONIECH CUIIBI

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

31

32

Pemenue 3amad o temam: «Bec Tenay,
«I"padpuueckoe nzobpakeHne CH,
«Cusly, «PaBHOIEHCTBYIOMAS CHIT»

KonTtposbHast paboTa o Temam:
«MexaHuueckoe JIBImKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['padmueckoe N300pakeHUE CUID),
«Cumbby

https://m.edsoo0.ru/TOV639RZF

https://m.edsoo.ru/P4ARO8SWE4D



https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

Hasnenne. CriocoObl yMEHBIICHUS U

33 https://m.edsoo.ru/25TVM1FDL
YBEJTMYEHHSI JTaBICHHSI
JlaBienue rasa. 3aBUCHMOCTb

34 JaBJIEHUs ra3a OT 00bEMA, https://m.edsoo.ru/544Y MX9WR
TEMITEPATyphI
Iepenayua qaBaeHUs TBEPABIMU

35 TeIaMU, )KUIKOCTAMU U Ta3aMu. 3aKOH https://m.edsoo.ru/CG5P08NWO
TTackans

36 JlaBIICHIE B KIUAKOCTH W Fa3e, https://m.eds00.ru/K7T1219UC
BBI3BAHHOC JCUCTBUEM CUJIIBI TAXKECTHU
P

37 CHICHHE 33121 11O TeMe «/laBieiie B https://m.eds00.ru/lUHHC5RBEW
KHUIKOCTH ¥ ra3e. 3akoH [ackas»

38 Co00II1aroIrecs: CoCy/Ibl https://m.edsoo.ru/7THDBMDHR?2

39 ['mapaBiandeckuii mpecc https://m.edso00.ru/67X2LF396
M T 7

40 AHOMCTPEL. HIOPIIHEEOH https://m.eds00.ru/5G846G718
YKHMIKOCTHBINA HACOC
Atmocdepa 3emnu. [Tpuanabt
CYIIECTBOBAHHSI BO3LYIIIHON 00O0IOYKH

41 3emitn. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edso0.ru/DRQ6ZPW1M
JIABJICHUS OT BBICOTHI HaJl yPOBHEM
Mopst

42 Bec Bo3myxa. ATMocdepHoe naBieHue https://m.edsoo.ru/PYRNEDISY
n .

43 3MEPEHNE ATMOCHEPHOTO AaBICHHA https://m.eds00.ru/2183TIPD4
OnsiT Toppuyemu

44 3aBHCHMOCTE ATMOC(EPHOTO MABACHI https://m.edsoo.ru/YWIFWMZIJ
OT BBICOThI HaZl YPOBHEM MOPsA
B - A

45 apomeTp-aHepons. ATMochepHoe https://m.edso0.ru/WBNXTP7GR
JIaBJIEHUE Ha Pa3IMYHBIX BHICOTAX
P

46 CHICHIE ST TIO TeNe https://m.edsoo.ru/YWVWL5TA1

"ATtMocdepHoe naBneHue"”



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

51

JelicTBrE KUAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHas padota «OmnpeneieHne
BBITAJIKUBAIOIICH CUJIBI, IEHCTBYIOMICH
Ha TeJOo, MOTPYKESHHOE B )KUIKOCTh

JlaGopaTopHas paboTa o Teme
«HccrnenoBanue 3aBUCMOCTH Beca
Tesa B BOAE OT 00bEMa MOrpy>KEHHOH B
JKUJIKOCTD YaCTH TEIay

IInaBanue Ten
JlaboparopHas padoTa
"KoHcTpynpoBaHue apeoMeTpa wiu

KOHCTPYHPOBAHHE JIOAKHU H
omnpenencHue e€ rpy3ornoabEMHOCTH"

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

52

Pemenune 3amaa no temam: «IlnaBanne
cynoB. BozmyxornaBanue»,
«/laBneHre TBEPBIX TEM, KUAKOCTEH U
ra3oBy»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanndeckas pabota

https://m.edsoo.ru/1YIR6J7L5

54

55

MourHocTs. EqUHUIEI MOITHOCTH
Ypok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBaeMoi npu
noabéMe 1o Jiectaure"

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo0.ru/GDB065558

56

57

IIpocTeie MexaHU3MBbI. Poryar.
PaBHOBecue cun Ha peryare

Kontponbnas pabota o teme
«/laBeHne TBEpABIX TEM, KUAKOCTEHN U
ra3oB» / Bcepoccuiickast mpoBepoyHast
paboTa

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ



https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ

58

PesepBHEIit ypok. PaboTa ¢ TekcTamu
1o teMe «JlaBneHne TBEPABIX T,
JKHIKOCTEH 1 ra3oBy» / Beepoccuniickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYBIF8

59

60

Preruaru B TexHHKE, OBITY U TIPUPOJIC.
JlaGopaTtopnas padota «ccaenoBanme
YCIIOBUI paBHOBECHS PhIYaray

Pemrenne 3amad mo reMe «Y CI0OBHUS
paBHOBCCI/IH pblqara»

0.5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduiuent nose3Horo neicTust
Mexanm3ma. Jlaboparopras pabora
«M3mepenue KIIJ[ HakmoHHOM
TUIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

63

64

65

66

Pemenue 3amaq mo teme "PaborTa,
MomHocThb, KIT/I"
MexaHnyeckas SHEPrusl.
KI/IHGTI/I‘-IGCKaSI U IIOTCHUOUAJIbHAaA
SHEprus

3aKOH COXPAHEHUS] MEXaHUYECKOM
SHEPTUH

YPOK-3KCIEPUMEHT 10 TEME
"DKcepuMEHTaIBLHOE OIpe/IeIeHNe
WU3MEHEHUS] KHHETHYECKOU U
MOTEHIIUAIIBHON PHEPrUU IIPH
CKaThIBaHWH TeJla TI0 HAKIIOHHOMN
IJIOCKOCTH"

Kontponbnas padota o teme «Pabora
¥ MOITHOCTB. DHEPTUs»

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/SHOE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo0.ru/SM7E7YTZC

https://m.edsoo0.ru/AECZ9T7EC

67

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHnueckoe ABHKeHue"

PesepBHEIii ypok. PaboTa ¢ TekcTamu

https://m.edsoo.ru/MJJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

o teme "Padora. MOIIHOCTE.
Oneprus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KIIACC

KoauyecTBO yacos

Ne Jara Dy1eKTPOHHbBIE N (PPOBLIE
Tema ypoka Kontpoabnsie | IIpakTuyeckne
n/n Bcero u3ydyeHusi  o0pa3zoBaTebHbIE PeCypChl
padoThI padoThI

OCHOBHBIE MTOJIOKEHHST MOJIEKYJISIPHO-

1 KHHETHYECKON TEOPHH U MX OIIBITHBIE 1 https://m.edso0.ru/10BIEJBGQ
HOATBEPKICHUS

2 Macca 1 pa3Mep aTOMOB U MOJIEKYIT 1 https://m.edsoo.ru/OMIN4E3EH
M N

3 O/ TBEPOTO, AHATOTO 1 1 https://m.eds00.ru/HVW3WMRAS
ra3000pa3HOro COCTOSIHUI BEIECTBA
OO0OBscHEHNE CBONCTB TBEPAOTO,

4 KHJIKOTO H ra3000pasHoro CocTosmnuii 1 https://m.edso0.ru/DJYTZQHS3
BEII[ECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KHHETHYECKOM TCOPUH

5 Kpucraminueckre u aMopdHbIE Tea 1 https://m.edso0.ru/8G73PVM40

6 CMATHBAHIE 1 KATHTAPHOCTE. 1 https://m.eds00.ru/7XZHOXTSK
[ToBEepXHOCTHOE HATSHKEHHE

7 TeruioBoe pacIIUpeHUE U CKATHE 1 https://m.edso0.ru/I3N30OKS8L
Temneparypa. CBsi3b TEMIIEpaTyphbl CO

8 CKOPOCTBIO TETUTOBOTO JIBHYKEHHS 1 https://m.edso0.ru/5XSV6F15B
YaCTHIL
Buytpennss sneprus. CriocoOsl

9 N 1 https://m.edsoo.ru/BBVCI9MH6
WU3MEHCHHUS BHYTPEHHEH SHEPTrUH

10 Buas Termonepenaun 1 https://m.edsoo.ru/WF4J3070P
Ypok-koubpepenuus "[IpakTinueckoe

11 HCTIOIL30BAHHE TCTIOBLIX CBOHCTS 1 1 https://m.edsoo.ru/UU910QFZW
BEIIIECTB M MaTEPHAJIOB B IEJISIX
sHeprocOepexeHus"

12 KommuectBo Teruiortel. Y nenpHas 1 https://m.eds00.ru/88291DDIZ



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ

13

TCIINIOEMKOCTD

YpaBHEHHE TEIUIOBOrO OanaHca.
Tennoo0MeH U TEIUIOBOE PAaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

Jlaboparophas pabota "HccnenoBanne
SIBJICHHSI TETTIOOOMEHA TIPH
CMEIIMBAHUU XOJIOTHOM U ropsueit
BOIBI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xonuyecTBa TEIIOTHI,
HEOOXOMMOTO JIJIsl HATPEeBaHUS Tela 1
BBIJICIIIEMOT'0 UM TIPH OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1LAPW

16

17

18

19

Jlaboparophas pabota "OnpeneneHue
YAEIbHON TEIIOEMKOCTH BenlecTra"
OHeprus TOIIMBa. Y AeNbHAS TEIIOTa
CropaHus

IInaBieHue u OTBEpACBaHUE
KPUCTAJUIMYECKUX TeJI. Y IeNbHas
TEIUIOTA TJIABJICHHS

JIabGoparopnas pabora "OrnpeneneHue
paTop p p
YAEIbHON TETUIOTHI IIaBJICHS JIbaa"

https://m.edso0.ru/40IT1ZJAH

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.edso0.ru/LCOXVHGHD

20

ITapooOpa3oBanue 1 KOHCHCAITHUS.
Ucnapenue

https://m.edso00.ru/CQG4DQKML

21

22

Kunenue. Y nenpHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIHY.
3aBUCUMOCTH TEMIIEPATypPhl KATICHUS
oT aTMoc(epHOTo AaBIICHUS
Brnaxxnocts Bozayxa. JlabopaTopnas
pabota "OmnpejeneHue OTHOCUTEIbHON
BJIAYKHOCTH BO31IyXxa"

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3aayd Ha onpeienieHue
BJI&JKHOCTH BO3yXa

https://m.edsoo.ru/N4XJEXGAL



https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL

24

25

26

27

28

IIpuHIHUIBI paOOTHI TEMIOBBIX
neurareneid. [laposas TypOuHa.
JlBurateiib BHyTPEHHETO CrOPaHHUs

KIIJI TermmoBoro aBuraress. TemioBsie
JIBUTATEININ U 3al[UTa OKPYKAIOIICH
cpebl

3aK0H COXpaHCHUS U IMPEBPAIICHIS
SHEPTHH B TEIIOBBIX IIPOITEccax

IToaroTroBka K KOHTPOIKHON paboTe MO
teMme "TemoBsle siBIeHus. 3MeHeHne
arperaTHbIX COCTOSIHUM BemecTBa"
KonTponbHas pabora mmo teme
"TeruoBele siBAeHUS. I3MeHeHNe
arperaTHbeIX COCTOSHHUHN BelecTBa"

https://m.eds00.ru/6BKWSWY G6

https://m.edsoo.ru/UJA3SDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.eds00.ru/9AQ53CC7C

https://m.edso00.ru/0X03133KU

29

30

Onekrpusanus Tel. JBa pona
EKTPUUECKHX 3apsI0B
VYpok-uccienoBanue "OIEeKTpU3aLHsL
TEJl UHAYKIMEH U IIpU
CONPUKOCHOBEHUH"

https://m.edso0.ru/9ES5KDOMD

https://m.edsoo.ru/JALQFK67J

31

32

33

BsaumoneiicTBue 3apsHKeHHBIX Tell.
3akoH Kynona

Onextpuyeckoe noie. HampsokeHHOCTH
3jeKTprudecKoro nojis. IpuHnun
CYTIEPIIO3HIINH IEKTPUUECKUX MTOJIeH
Hocurenu snekTpuyeckux 3apsaoB.
DneMeHTapHbIH 3apsaa. CTpoeHue
aToma

https://m.edsoo.ru/L1JCQZZS9

https://m.edso0.ru/N79CZ2GZ1J]

https://m.edsoo.ru/AFOIKADMYV

34

35

IIpoBOAHMKY U AUAIEKTPUKH. 3aKOH
COXpaHEHUs IEKTPUUECKOro 3apsa/a
Pemenne 3amau Ha npUMeHEHNE
CBOMCTB JIEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

37

38

39

DNEeKTPUYECKUN TOK, YCIOBHS €r0
cyuiecTBoBaHus. UICTOUYHUKHN
3JIEKTPUUECKOr0 TOKA

JleicTBUA JIEKTPUUECKOT0O TOKA

VYpoxk-uccrnenoBanue "JlefictBue
3JIEKTPUUECKOTO MO Ha MPOBOIHUKHI
1 OUDJIEKTPUKH"

DNEKTPUYECKUI TOK B METAJUIAX,
JKUJKOCTSIX U ra3ax

https://m.edso00.ru/ISIMP3J3M

https://m.edso0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOQYPF

40

DneKTpuYecKas Lemb U €€ COCTaBHbBIC
qaCcTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toxka. JlaboparopHas pabora
"M3MepeHune U peryaupoBaHue CUJIbI
TOKa"

05

https://m.edsoo.ru/Q9LHH7UNJI

42

ONeKTpUYECcKoe HaNpsKEHHeE.
Boastmerp. JlabopaTopHas paboTa
"N3mepenHre u peryianpoBaHue
HanpsKeHUs "

0.5

https://m.edso0.ru/X7P0JOFGH

43

44

45

46

ConpoTHBieHHE MPOBOIHHKA.
Y aenpHOE CONPOTHBICHHUE BELLIECTBA

JlaGoparophas pabota "3aBUCUMOCTb
ANEKTPHYECKOTO COTPOTUBIICHHS
HPOBOJHHUKA OT €ro JUTHHEI, IIOIIAIN
HONEPEYHOr0 CEYCHUs U MaTepHana'

3aBHUCUMOCTE CUJIBI TOKA OT
HampspkeHus. 3akoH OMa JjIs ygacTka
LETTH

JlaGoparopnast padora "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, UAYIIErO
Yyepe3 pe3UucTop, OT CONPOTUBICHUS
pe3ucTopa 1 HallpspKEHUS Ha

https://m.edsoo.ru/ESBUQ5PC4G

https://m.edso0.ru/4JDASGZNX

https://m.edsoo.ru/\VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

47

pesucrope"

IlocnegoBaTenbpHOE U napauiCjibHOC
COCIMHCHUS TPOBOJHUKOB

https://m.edsoo.ru/HJ990Q3493

48

Jlaboparophas padota "IIpoBepka
NPaBUIIa CIIOKCHHS HANPSDKEHUH TIPU
MOCJIEI0BATEILHOM COCTHHEHUH JBYX
pe3ucTopoB”

https://m.edsoo.ru/VQ3VYPOTS8

49

50

JlaGopaTtopnas padota "[IpoBepka
IpaBUIIa AJIsl CUIIBI TOKA MIPpU
napaieIbHOM COCTUHEHUH
pe3ucTopos”

Pewienue 3aiay Ha NpUMEHEHUE
3akoHa Oma U1 pa3IuyHOTro
COCIIMHEHUSI TPOBOTHUKOB

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

51

52

PaboTa 1 MOLITHOCTB 3/1EKTPUUECKOTO
ToKa. 3akoH [[xoynsa-JIlenua
JlaGoparopnast pabota "Onpenenenue

PpaboTHI 1 MOIIHOCTH 3JIEKTPUIECKOTO
TOoKa"

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

53

DNEKTPUUYECKHUE TETIH U MOTPEeOUTETN
AIIEKTPUIECKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanue

https://m.edsoo.ru/1L3KZ2XLM

54

55

56

57

ITocTOsSIHHBIE MATHUTEIL, X
B3aNMO/JICHCTBUE

Ypok-uccrnenosanue "M3ydyenne nomueit
MOCTOSIHHBIX MarHuToB"

MarunuTtHoe nojie. MarHuTHOE T10J1e
3eMiIn U ero 3HadYeHne I )KU3HN Ha
3emiie

[ToaroroBka Kk KOHTPOILHOM paboTe Mo
TeMe "DIEKTPUIECKUE 3apsIbl.

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

https://m.edso0.ru/R3IXXJCRVK

https://m.edsoo.ru/RTA1IB1C5



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5

58

3apsoKeHHBIE Tella U UX
B3auMoaercTBUA. I10CTOSTHHEBIN
JJIEKTPUICCKUI TOK"

Kontponbnas padora mmo Teme
"DnexTpuuecKkue 3apsbl. 3apsHKeHHbIE
TeJIa ¥ X B3aUMOJECHCTBUSL.
[locTostHHBIN SNEKTPUUECKUHA TOK" /
Bcepoccuiickas mpoBepouHast paborta

https://m.edsoo.ru/ZISSW4Z7W

59

PeseprHblii ypok. Paborta ¢ TekcTamu
1o TeMme "[1oCTOSHHBIN NEKTPUYECKUIA
ToK" / Beepoccuiickast mpoBepodHast
pabota

https://m.edsoo.ru/EQRLKPT1U

60

OmnsiT Opcrena. MarautHoe mosie
3NIEKTPUIECKOro Toka MaruurHoe
ToJIe KaTYIIKH C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue 371eKTpOMarHuToB B
texauke. JlabopaTopHas pabota
"N3ydeHune nelCTBUS MarHUTHOTO
TIOJISI Ha TIPOBOJTHUK C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DJIeKTPOABUTATENH TIOCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoiBUTaTeNei B
TEXHUYECKUX yCTPOICTBaX M Ha
Tparcmopre. JlJaboparopHas pabora
"KoncTtpyupoBaHue U u3y4eHue
paboThI ANIeKTpoABUTATEIS "

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

63

64

Omneiter @apajes. 3aKoH
3JIEKTPOMAarHUTHOW UHTYKIINH.
IIpaBuno Jlenna

Onexrporeneparop. Crocoos!
TIOJTYYEHUSI AIIEKTPUIECKOW SHEPTHH.
DIEeKTPOCTaHLIMHU HA BO30OHOBIISIEMbIX

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

HNCTOYHUKAX SHCPIrun

IToaroroBka K KOHTPOJILHOM paboTe 1O
65 Teme "DIIeKTPUIECKHE U MAarHUTHBIC 1 https://m.edsoo.ru/GFS9PNC8B
SBIICHUS "

Kontponbaas padora mmo Teme

66 "DJIEKTPUYECKUE U MAaTHUTHBIC 1 1 https://m.edso0.ru/APBXXTADS
SBIICHUS "
67 Pesepibili ypok. Pabora ¢ TekcTamit 1 https://m.eds00.ru/4AB8GKYQ1X
1o Teme "TerIoBbIe SBICHHS
68 Peseppitbiit ypok. Pabora ¢ Tekcramit 1 https://m.eds00.ru/I8HXLLTXX
1o Teme "MarHuTHbIC SBICHUS
OBIIEE KOJIMYECTBO YACOB I1O 68 4 145

[NTPOI'PAMME



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoanuecTBo yacoB

Ne Jara DyeKTpoHHbIe HU(PPOBHIE
Tema ypoxka Kontpoabnsie  IIpakTuyeckmne
n/n Bcero u3ydyeHusi  o0pa3zoBaTebHbIE Pecypchbl
padoThI padoThI

M .

1 CXAMIHCCIOE ABIDECHIC 1 https://m.eds00.ru/UP3I88VCD
MarepuaiibHas ToO4Ka

5 Cucrema orcuera. OTHOCHTETHHOCTh 1 https://m.edso0.ru/UWFLOO33T
MEXaHHIECKOTO JIBIIKCHHSI
p .

3 ARHONEPHOE HPAMOTHICHIOS 1 https://m.edso0.ru/E6SRWOZKO
JIBIDKCHHUE
HepasHoMepHOE npsiMOTUHEHHOE

4 npwkenne. CpeiHsisi 1 MTHOBEHHAs 1 https://m.eds00.ru/L043PYTGB
CKOPOCTh
n .

5 PAVIOTHHCHIOE PABHOYCKOPEHHO® 1 https://m.eds00.ru/8KUYWCHBO
JBIDKECHUE. Y CKOPEHHE
CKopocTh IPSAMOJIIMHENHOTO

6 PaBHOYCKOPEHHOTO aBMKeHus. I paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
Jlaboparophas pabota "OnpeneneHue

7 YCKOPEHHUS TeJIa MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFO8
JBMKEHHHN 0 HAKJIOHHOM IIOCKOCTH"
CBo0 .0

8 BODOAHOE HAACHHE TE. MHRITH 1 https://m.eds00.ru/NMQAAGGEQ
Tanunes
PaBHOMEpHOE JIBIDKECHHE 10

9 oxpykrocti. lepioz u wactora 1 https://m.eds00.ru/PVRBIDTTH
oOpamenus. JInneiinas u yrimoBas
CKOPOCTH

10 LlenTpocTpeMHUTENbHOE YCKOPEHHE 1 https://m.eds00.ru/OSLFGWFEZY

11 Iepesiii 3akoH HetoToHa. BekTop CHitbI 1 https://m.edsoo.ru/T4ADTURL3K



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K

Bropoii 3akon HetoToHa.

12 . https://m.edsoo.ru/5A28NGVEV
PaBHozeiicTBYIOIIAsS cUiTa

13 Tperuii saxon Heiotora. https://m.edso0.ru/XPFYG64RM
Cynepro3utust cui

14 Pemeriite sa1a't fa npiveneriie https://m.eds00.ru/GEM2S4HK9
3akoHOB HbroTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edso0.ru/BHBXXRIJQ

16 Petuere saza 1o Teme «Cia https://m.eds00.ru/HMLIAMN12
YIPYTOCTH»
JlaboparopHas padota «OnpeneneHue

17 https://m.edsoo.ru/T4PAJAFV1
JKECTKOCTHU IPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenue 3a1a4 mo teme «Criia TpeHUS» https://m.edsoo.ru/PJDH2DCIT

20 Jlaopatopras pabora "Oupenenetiiie https://m.eds00.ru/C56RD8K X8
KO3 GUITUCHTA TPEHUS CKOJIBKCHUS
Pemenue 3amad mo Teme "3aKOHBI

21 Hetorona. Cuna ynpyroctu. Cuina https://m.edso00.ru/VT3T38KBU
TpeHus"
Cuna TSHKECTH 1 3aKOH BCEMHUPHOTO

22 TATOTEHHUS. Y CKOpEHHEe CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
HajeHus
Ypoxk-kondepennus " JIBiwkeHne Ten

23 BOKPYT' T'PaBUTAIIMOHHOTO IIEHTpa https://m.edso0.ru/BLGGQ9259
(Conneunas cucrema). ['anmaktukn"

24 Peretiie aat 1o Tee "Ciuta TikecTh https://m.edso0.ru/VO2GVEYAT
¥ 3aKOH BCEMUPHOTO TATOTCHHS

25 Tlepoast KocMirieckas CopocTs. https://m.eds00.ru/563XRG6ED
HesecomocTs 1 neperpysku

26 PaBHoBecHE MATepHUATLHOH TOUKIL. https://m.eds0o.ru/AONEMB459

AocoimotHO TBEpIOE Teno. PaBHOBecHe



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459

27

TBEPZIOrO TeNa C 3aKPEIIEHHON 0ChIO
BpaieHusi. MomeHT cuibl. LieHTp
TAKECTU

PaBHOBecue MaTepuanbHOW TOUKH.
AOGconroTHO TBEpAOE Teno. PaBHOBecHe
TBEPIIOTO TeJa C 3aKPEIIEHHON 0ChIO
BpaieHusi. MomeHT cuisbl. LieHTp
TKECTU

https://m.edsoo.ru/GAMQWA4SLS

28

29

Pemrenue 3aymad mo Teme "MoMeHT
cuibl. Lentp Tsoxectn"

IToaroTroBka K KOHTPOIKHON paboTe MO
TeMme "MexaHn4eCcKoe IBIKEHUE.
Bzaumoneiicteue ten"

https://m.edsoo.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J

30

KontponbHas pabota o Teme
"MexaHn4ecKoe TBIKCHHE.
Bzaunmopeiicteue Tea"

https://m.edsoo0.ru/J1BOUJ2Y G

31

32

Nmnynsce Tena. UMnynbe cuibl. 3akoH
COXPAaHEHUs UMITyJbca. YTIPYroe u
HEYIPyroe B3auMOJICHCTBHE

Pemenwne 3amad mo Teme "3aKkoH
COXpaHEHHUs UMIyibca"

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

33

34

35

Ypok-koHpepennus "PeakTiBHOE
JBIKEHUE B IPUPOAE U TEXHUKE"

Mexanndeckas pa60Ta 1 MOIIHOCTb

PabGora cuinsl TAKECTHU, CUJIbI YIIPYTOCTU
" CUJIBI TPCHUA

https://m.edsoo.ru/SUH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

36

Jlaboparophas pabota «OnpeaeneHue
PpaboThI CHITBI TPEHHS TTPH PABHOMEPHOM
JBHXCHUU TEJIa 110 FOpHSOHTaﬂLHOﬁ
MTOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

CBsI3b BHEPTrUU U pabOTHI.

37 https://m.edsoo.ru/ZIFB7L5EF
IMoTeHIMa bHAS SHEPTHSI

38 KHHeTquCKafI ouepriti. Teopena o https://m.edsoo.ru/\WKXL7NXVR
KHHETHYCCKOM SHEPTHU

39 3aK0H COXpaHEHHs SDHEPTHH B MEXAHHKE https://m.edsoo.ru/FMM2S69EB
JTa6 6 "

40 abopaToptas pabota «¥SyHCHHE https://m.edso00.ru/0TVK8KJIXB
3aKOHA COXPaHEHUS YHEPIHN»
K

41 OCOATENLHOE ABHIKCHHE H €T0 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTHKH
3 0 .

42 BTYAAIOMIHIE KOHEhATA https://m.eds00.ru/I3ZKD2M12
Breinyxnennsie konebanus. Pezonanc
M . .

43 ATCMATITICCIHHL H HPYHHHHBT https://m.eds00.ru/071PZDM11
MasITHUKH
VYpoxk-uccienoBanue «3aBUCUMOCTh

44 nepro/ia KoyeObaHuii OT KEeCTKOCTH https://m.edsoo.ru/BACA6R4AKS
IIPY’KUHBI U MACCHI Tpy3a»
IT

45 PEBPATHCHHC OHCpIHL fipH https://m.edso0.ru/RPN7BU655
MEXaHUYECKHX KOJICOAHHX
JIabopatopHast pabota «OrmnpezeeHue

46 YaCTOTHI U TEPUOa KoJIeOaHuii https://m.edsoo.ru/FV1Y2NUGC
MIPYKUHHOTO MasiTHUKA»
Jlaboparophas pabota «IIpoBepka

A

47 HE3ABHCHMOCTH TIEPHO/AA KOTEOAHMH https://m.edsoo.ru/6Y GEHWSDT
Tpy3a, moABCHICHHOI'O K HUTH, OT MacCChI
rpy3a»
Mexanunyeckue BonHbl. CBOMCTBA

48 MeXaHW4ecKuX BOJH. [IpomonpHbIe U https://m.edso0.ru/QHBQ3U5S XV
IMONEPEYHbIC BOJTHBI

= HM
49 Ypoikoigepernti "Mexaririeckie https://m.eds00.ru/6PNOHXSIA

BOJIHBI B TBEpIOM Tene. CelicMu4ecKue



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

BOJIHEBI"

3Byk. PacnipocTpanenue u oTpaxxeHue
3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenopanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'pomKoCTh 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

54

55

Ypok-koHbepeHus "Y IbTpa3ByK u
WH(PA3BYK B IPUPOJIC U TEXHUKE"
IToaroTroBka K KOHTPOIBHOW paboTe MO
TeMe "3aKOHBI COXpaHCHUS.
Mexaanyeckue KojaeOaHus ¥ BOJHBI"

KonTponpHas padora o teme "3aKOHBI

COXpaHCHUs. MexaHHUYECKUE KOJIcOaHus

# BOJIHBI"

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV5TM

https://m.edsoo.ru/ZVD7Z44\VVH

56

57

58

DIIeKTPOMarHuTHOE TI0JIE.
DIIEKTPOMAarHUTHHIE BOJIHBI

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

Ypok-kouhepennus "llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcmnonb30BaHuE 37EKTPOMArHUTHBIX
BOJIH JJII COTOBOII cBsI3M"

https://m.edsoo.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03

59

60

61

VYpok-uccnenosanue "N3ydenne
CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHue
YacTOTHI W JUTHHBI DJIEKTPOMArHUTHON
BOJIHBI

3J'IeKTpOMaFHI/ITHa$I npupoJa CBCTa.

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX

CxopocTs cBeTa. BonHoBBIE cBOMCTBA
cBeTa

Hcrounuku ceera. lpsmonuneitHoe

62 pacrpocTpaHeHne CBeTa. 3aTMEHUS https://m.edsoo.ru/NLIADWAXN
Comnna u JlyHsl
3aKOH OTpakeHUsI CBeTa. 3epKara.

63 Perrenue 3a1a4 Ha IPUMEHEHHE 3aKOHA https://m.edso0.ru/QONUKCDOB
OTpakKEeHHs CBETa
1T .3

64 PEIIONIICHIE CRETA. SAKOH https://m.eds00.ru/NF1PZFEV3
IPEIOMJICHHS CBETa
[TosiHOE BHYTPEHHEE OTPAKEHHUE CBETA.

65 Vcronp30BaHKeE MOJHOTO BHYTPEHHETO https://m.edsoo.ru/FZ7THV6E2W
OTpa’XCHHUA B OIITUYCCKUX CBETOBOAAX
Jlaboparophas pabota "HccienoBanue

66 SABHCHMOCTH YIJ1a NPElOMITCHIA https://m.eds00.ru/R800IT10S
CBETOBOTO JIy4a OT yIjia MaCHHUs Ha
rpaHuue "Bo3ayx-cTekiao""
VYpok-koHbepenuus "Ucnonb3oBaHue

67 MIOJIHOTO BHYTPEHHET'O OTPAXKECHHUSL: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"

68 JIunsel. OnTryeckas Cuiia JIUH3bI https://m.edso0.ru/ZV702L97F

69 IMocTpoeHue U300paXKeHUI B JIMH3aX https://m.edsoo.ru/MWU2YHLIN
Jlaboparophas pabota "OnpenaeneHue

70 (DOKYCHOTO PacCTOSTHUS M ONITHIECKOM https://m.eds00.ru/3XTVNZNJJ
CHJIBI COOMparoIIei JTMH3bI1"

71 ¥pok-korepertiti "Onririeckie https://m.eds00.ru/KKVRKOP3D
JIMH30BbIE TIPHOOPHI

12 I'ma3 kak onTuyeckas cucreMa. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 YpoK-koHepenLii "l ekl speis. https://m.eds00.ru/ZKWLQ3CHI

Kax coxpanuts 3penue"



https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI

Paznoxxenue 0eoro cBeTa B CIICKTP.
Omneitel Herotona. Crnoxxenue

74 https://m.edsoo.ru/ZPREN4D5V
CMEKTPaIbHBIX IIBETOB. Jlucepcus
cBera
JlaboparopHas padota "ONbBITHI MO
Pa3I0oKEHHIO OEJIOro CBETa B CIICKTP U

75 BOCIIPHATHIO [IBETA IPEIMETOB MPU MX https://m.edso00.ru/ESI8L6TCH
HaOJIIOIEHHH Yepe3 IBETOBBIE
uIbTpHI"
Ypok-npakTukyM "BosiHOBBIE CBOWCTBA

76 CBETA: AUCTICPCHs, HHTEPDEPEHITUS U https://m.edsoo.ru/A1F3HB8Y9
nmudpaxus”
O P

77 MBITEL Pesepdopaa i niakeTapHas https://m.eds00.ru/PI22QVFIV
MOJIeJ b aTOMa

78 [Moctynater bopa. Moaens atoma bopa https://m.edsoo.ru/OBJPHE0G2
41

79 CTIVCIRAIINE 1 HOTJOIEHHE GheTa https://m.eds00.r/MILRTHPCO
aromoM. KBanTel. JInHeHYaThie CIIEKTPBI

= llH

80 Ypornparriiym "Habmozerne https://m.eds00.ru/7NCLNW?296
CIIEKTPOB HUCITYCKAHUS

81 PaanoakTHBHOCTB U €6 BHIBI https://m.edsoo.ru/22H32JWLM

. H

82 CTpoette atoMroro sapa. Hykiomkas https://m.eds00.ru/IRVFSKOFK
MOJIeIb
P .

83 AIHMOAKTHBHBIC NPEBPAtleHiA https://m.eds00.ru/RA796TPSP
N3otomnel
P :

84 | CHICHIE 3a/at To Teve \ https://m.eds00.ru/WX2HQP2S6

PainoakTUBHBIE TPEBPAIIECHHS
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MMPOBEPSEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHMS

7 KJIACC

Kox
NPOBEPSIEMOr0
pe3yabTarta

11

12

1.3

IIpoBepsieMble NpeAMETHBIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTebHOM MPOrpaMMbI OCHOBHOIO 0011ero 00pa30BaHuA

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUA

pas3iindyaTh SABJICHHSA I10 OIMMCAHHWIO HMX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3HUUECKOE SIBICHHUE

pacro3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUH B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pu3ndeckue SBICHUS B MIPUPOJE, IPU 3TOM MEPEBOIUTH
NPaKTUYECKyI0 3ajady B Y4YeOHYIO, BBIACTATH CYLICCTBEHHBIC CBOWMCTBA

(mpu3HaKK) PU3NUECKUX SIBICHUN

14

15

OMKCHIBATh HM3YYEHHBIC CBOMCTBA TeN W (DU3UUECKUE SIBICHHSA, HCIIONB3YS
¢u3nuecKkue BETUYWHBI, TIPH OMMCAHUM MPABHIBHO TPAKTOBATh (BUIMUECKHUMA
CMBICJT HCIIOJIb3yEeMbIX BEIMYMH, UX OOO3HAUEHHs M €AWHHIBI (PH3MIECKUX
BEJIMYUH, HAaXOAWUTh (OpMYIBI, CBS3BIBAIOLIME JAHHYIO (DHU3HYECKYIO
BEIMYMHY C JIPYTHMH BEJIMYMHAMH, CTPOUTh TpauKh HM3yUEHHBIX
3aBUCHUMOCTEH (U3MUECKIX BEITMUUH

XapaKkTepu30BaTh CBOWCTBA Tell, (U3WYECKUE SBJICHUS M  TPOIECCHI,
WCTIONIB3YS U3yUYCHHBIC 3aKOHBI, IIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIUPOBKY

3aKOHa " 3aIIUChIBATH €T0 MATEMATUYCCKOC BBIPAKCHUEC

1.6

1.7

OOBSICHATH (PU3UUECKHE SBIICHMUS, TIPOIIECCHI M CBOIMCTBA TEll, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTYyalllil MPaKTHKO-OPMEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH O0BACHEHHE U3 | — 2 JOrHYecKHX
nraroB ¢ omnopoil Ha 1 — 2 M3ydYeHHBIX CBOMCTBA (M3MYECKUX SBICHHH,

(1)I/ISI/I‘ICCKI/IX 3aKOHa 1IN 3aKOHOMEPHOCTH

pewath pacyéTHbIE 331241 B 1 — 2 neiicTBUS, HCIOIB3YS 3aKOHBI  (POPMYJIHI,
CBs3bIBAOIIME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBUS 3aJauM
3allUChIBaTh KPAaTKOEe YCIOBHE, TMOJCTABIATh (DU3UYECKUE BEIMYUHBI B
¢GopMynbl W TPOBOAUTH pPAacyEThl, HAXOAWTH CIPABOYHBIE JaHHBIC,
HEOOXOIUMBIE 7Sl PELICHUs 3a7a4, OUCHUBATh PEATUCTHYHOCTD ITOTy4YECHHOH

(hU3UYECKOI BETHYUHBI

18

pacrio3HaBaTb HpO6HeMBI, KOTOpBIC MOXHO PpCIIWTL TIMpPpU IMMOMOIIH

(1)I/I3I/IIIGCKI/IX MCTOJAO0B, B ONHMCAaHWU UCCIICAOBAHHA BBIACIIATH MPOBEPACMOC




MMPCATIOJIOKCHUC (FI/IHOTe3y), pas3iiniyaTtb U HUHTCPIIPETHUPOBATH HOHy‘IeHHLIfI
pe3yiibTaT, HAXOAUTH OIIMOKUA B X0Ia€ oImbITa, ACJaTb BbIBOAbI IIO €TI0

pe3yibpTaTam

1.9

1.10

1.11

1.12

1.13

MPOBOJIUTH OTBITHI MO0 HAOIIOMCHUIO (PU3MUYCCKUX SIBICHUIN WM (PU3UMUECKUX
CBOMCTB Tem: (opMynnpoBaTh NpPOBEPSIEMbIE IPEINOIOKEHUS, COOUpaTh
YCTaHOBKY W3 TPEAJIOKEHHOTO O0OpYZOBaHWS, 3allUCHIBATH XOJ[ OMbBITA H

(hopMyTUPOBATH BHIBOBI

BBIMOJTHSATH MPSIMBIC U3MEPEHUS C HCIOJIh30BAHHUEM aHAIOTOBBIX U IU(POBBIX
mpuOOpOB, 3alHCHIBATh TIOKAa3aHHWs TNPUOOPOB C YUETOM  33/JaHHOU

a0COIIIOTHOH MOTPENIHOCTH U3MEPEHUH

MPOBOJUTH HMCCIEJOBAHME 3aBUCHMOCTU OIHOM (M3MUECKOW BEIUYMHBI OT
JIpyrol Cc HUCHOJB30BAaHMEM TMpPSIMBIX H3MEPEHHMH, Y4YacTBOBaTh B
TUTAHUPOBAHUHU YUEOHOTO HMCCIEOBAaHMS, COOMPaTh YCTAHOBKY M BBITIOJNHATH
U3MEpPEHHs], CIIeAysl TPeIOKEHHOMY IUIaHy, (HUKCHpOBaTbh pE3yJIbTaThl
MOJY4YEHHON 3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BUAE HPEAJIOKECHHBIX

Ta6J]I/IH u Fpa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBaHUSA

HOPOBOAUTh  KOCBEHHBIE HM3MEPCHUS  (DU3MUYCCKUX  BEJIMYUH,  CIEIys
NPEVIOKEHHOW WMHCTPYKIMW: TPHU BBIMOJIHEHWHA HW3MEPEHU coOupath
SKCTICPUMEHTAJIbHYIO YCTAaHOBKY M BBIYUCIATH 3HAUCHHUEC HCKOMOM BEJIWYUHBI
coOoaTh MpaBuiia TEXHUKU OE30MacHOCTH MpH padoTe ¢ 1a0opaTOpHBIM

00opyIoBaHUEM

1.14

1.15

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NPUOOPOB M TEXHHUUYECKHUX YCTPOMUCTB,
XapaKTepHU30BaTh MPUHIIHUIIBI IEHCTBHUS U3yUEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB C MOMOIIBIO WX OIHCaHMs, HUCIONb3ysd 3HAaHUS O CBOMCTBax
¢u3nuecKkux  SBJIEHMH M HeoOXoaumble  (DU3MYECKUE  3aKOHBI H

3aKOHOMCPHOCTH

NPUBOIUTH MPUMEPHI (HAXOJUTh WHPOPMALIUIO O IPUMEpax) MPaKTUIECKOTO
UCTIONIb30BaHuA  (U3NYECKUX 3HAHMM B TOBCEAHEBHOW JKM3HU IS
obecrieueHns: 6€30MacCHOCTH TPU OOpaIlleHnH ¢ TPUOOPaMHU U TEXHHISCKUMU
YCTPOHCTBaMU, COXPaHEHHS 37I0POBbSI M COONIOJICHUST HOPM JKOJIOTHUECKOTO

MOBEJICHUS B OKPYXKAIOIIEH cpeJie

1.16

OCYILIECTBIIATH OTOOp HWCTOYHUKOB wHH(poOpManud B ceTH IMHTepHEeT B
COOTBETCTBUM C 33JIaHHBIM ITOMCKOBBIM 3allpoOCOM, Ha OCHOBE HMMEIOIIUXCA
3HAHMH W MyTéM  CpaBHEHHS  PAa3IUYHBIX HCTOYHUKOB  BBIICIATH
WHPOPMAITUIO, KOTOpas sBJSIETCS MPOTHBOPEYMBON WM MOXET OBITH

HEJIOCTOBEPHOU

1.17

WCIIONB30BaTh TMPHU BBHITOJHEHUHM YYE€OHBIX 33JaHUN HAYYHOIOIYJSPHYIO

TUTEPATypy (QHU3MUYECKOTO COJEPXKAHMUsS, CIPABOYHBIE MaTEpHAlbl, PECypChI




CCTH I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTa,

npeoOpazoBaHus HHOOPMAITUU U3 OHON 3HAKOBOW CUCTEMEI B JIPYTYIO

1.18

1.19

co37aBaTh COOCTBCHHBIC KpAaTKUE IMHUChbMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HMH(MOPMAIUU (PU3UIECKOTO COJCPXKAHHS, B TOM
YHUCIIe MyOJUYHO AeNaTh KpaTKhe COOOIIeHHS O pe3ylbTaTaxX MPOEKTOB HIIH
y49eOHBIX FWCCIEIOBAaHUHI, MPH 3TOM TPAMOTHO HCIOJIB30BATh H3YUCHHBIH
MOHATUWHBIA ~ ammapar Kypca (DM3WKH, COMPOBOXKIATh BBICTYILICHHUE

Mpe3eHTauuen

MpH  BBIIIOJIHEHUN YYeOHBIX TIIPOEKTOB W WCCIEJOBAHWN paclpenessaTh
00SI3aHHOCTH B I'PYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBINOJIHEHHEM IIIaHa JEHCTBHMM, aJeKBAaTHO OIECHMBAThL COOCTBEHHEIH
BKJIaA B  JCATENbHOCTh TIpPYHIbl, BBICTPaUBaTb KOMMYHHUKATHUBHOE

B3aUMOJICHCTBHUE, YUUTHIBAas MHEHUE OKPY>KAOIINX

8 KJIACC

Kon
NMpoBePsIeEMOTo
pe3yiabTarta

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
oﬁpasoBaTe.nbnoﬁ nmporpammMbl OCHOBHOT'O 0611191"0 06pa30B3HI/Iﬂ

11

1.2

13

HUCITIOJIb30BATh ITOHATHUA

pa3iinyaTh SBJICHHUSA IO OINMCAHUIO HUX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SIBIICHHE

pacno3HaBaTh NPOSIBIICHHE N3YyYCHHBIX (PU3UUECKUX SBJICHUN B OKPYKarOIEM
MHUpE, B TOM 4uclie GU3UUECKUE SIBICHUS B MPHUPOJIE, IPU ITOM MEPEBOANUTH
MPaKTUYECKYI0 3a/lady B Y4eOHYI0, BBIICIATh CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKK) PUHYECKHUX SIBICHUN

14

OIMCHIBATh HM3YYEHHBIC CBOIMCTBA Tell W (PU3MUYECKHE SIBJICHUS, HCIOIb3Ys
¢u3nUecKkue BEIMYMHBI, IPU ONKCAHWU MPABWIBHO TPAKTOBaTh (U3MUECKHUI
CMBIC]T HCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUYEHUS W eIWHHLBl (PU3NIECKUX
BEJIMYMH, HaXoJuTh (OPMYINbI, CBS3BIBAIOIIME JAaHHYI (DU3HYECKYIO
BEJIMYMHY C JIPYTUMH BEJIWYMHAMH, CTPOHUTh TIpaduKd U3YyYCHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUUNH

15

XapaKTEepU30BaTh CBOHCTBA TeJ, (U3WUECKHE SBJICHUS U  IPOIECCHI,
WCTOJB3Ys U3yYSHHBIC 3aKOHBI, TIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIIUPOBKY

3aKOHa U 3alMCbIBATh €TI0 MATCMAaTUUCCKOC BBIPAKCHUC

1.6

OOBICHATH (1)I/I3I/IIICCKI/IC IpouUccCCol " CBOIiCTBa TCJI1, B TOM YHCIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BbIABIATH

OPUINHHO-CJICACTBCHHBIC CBA3U, CTPOUTH o0BsicHEHHE U3 1 — 2 JTOrHYEeCKHUX




maroB € IIOMOIIBRO 1 -2 HU3YUYCHHBIX CBOICTBa (I)I/ISI/I‘{CCKI/IX HBHCHHﬁ,

(1)I/I3I/IIIGCKI/IX 3aKOHa UK 3aKOHOMCPHOCTH

1.7

1.8

pemiate pacu€THbIe 3a7aun B 2 — 3 NEHCTBHSI, UCIIOJB3YS 3aKOHBI H (POPMYIIHL,
CBsI3BIBAIONTNE (DM3UYCCKUC BEIMYMHBI HAa OCHOBE aHAIM3a YCJIOBHS 3ajadd
3aIUChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JAAHHBIX JIJISI PEHICHUS
3a/a4yn, BBHIOMpATh 3aKOHBI M (HOPMYIBI, HEOOXOMUMBIE ISl €€ pelieHwus,
MPOBOJUTE pacu€Thl W CPABHHBATH IIOJYYECHHOE 3HAYCHHE (QH3MUYECKON

BCJIIMYHHBI C U3BCCTHBIMHU JaHHBIMH

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTH MIPH TOMOITH (PH3NISCKAX
METOJIOB, HCIIOJIB3YSl OMHCAHUE UCCICIOBAHUSA, BBIACIATh IMPOBEPSIEMOE
NPEANONOXKEeHNE,  OICHUBAThL  MPABUJIBHOCTh  TMOPSAKA  MPOBEACHUS

HCCIEI0BAHMS, 1€JIaTh BHIBOIBI

1.9

1.10

111

1.12

1.13

1.14

MPOBOJUTEH OMBITHI MO HAOMIONEHNIO (PU3MYECKUX SIBICHUHA WM (U3NIECKHX
CBOMCTB Tes: (OPMYIHPOBATH IPOBEPSIEMBbIC IPEANOIOKEHHs, COOMPATh
YCTaHOBKY H3 IPEIUIOKEHHOTO OO0OpYZOBAaHUS, ONMKCHIBATH XOJX ONbITA H

(hopMyITUPOBAThH BHIBOBI

BBIMOJIHATH MPSAMBIE U3MEPEHHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U
JaTYNKOB (U3UYECKUX BEIIMYMH, CPABHUBATh PE3YJIbTaThl HM3MEPEHUH C

y4€TOM 3aJlaHHOH a0COIFOTHOHN MOTPEUTHOCTH

MPOBOJMTH HCCIICJIOBAHNE 3aBUCUMOCTH OJHOW (DU3WYECKOW BEIMYUHBI OT
JIpyroM ¢ UCIOJIb30BAHUEM MPAMbBIX U3MEPEHUI: TIJIAHUPOBATh UCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY M BHIMONHATH H3MEPEHUs, CIEAys MPEIIOKECHHOMY
IJ1aHy, PUKCUPOBATH PE3YNIbTAThI MONyYeHHON 3aBHCUMOCTH B BH/IE TaOJIHII U

Fpa(l)I/IKOB, ACJIaThb BBIBOABI 110 pE3yJIbTaTaM HUCCICAOBAHUS

MIPOBOJINTH KOCBEHHBIE HW3MEpPEeHHsS (HM3MUECKUX BEIWYUH: IJIAHUPOBATH
HU3MEpEHUS, cobuparp JOKCIIEPUMEHTAIBHYK)  YCTaHOBKY, crenys
MPEJJIOKEHHON MHCTPYKIMHU, U BBIYUCIISATh 3HAYEHNE BEIIMUUHbI

cOOJIFO/IaTh TpaBHIIa TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1adopaTOpHBIM
obopymoBaHUEM

XapaKTEepPU30BaTh MPUHIIMITEI JEHCTBUS U3YYCHHBIX MMPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha WX OMNHUCAHUA, WUCHOJb3ys 3HAHUS O CBOWCTBaxX

(m3nyecKkux ABICHUNH U HEOOXOIUMBIE (PM3NUECKUE 3aKOHOMEPHOCTH

1.15

pPacrto3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U H3MEPUTENbHbIE TPUOOPHI
[0 CXEMaM M CXEMAaTUYHBIM DHUCYHKaM, COCTABIATb CXEMBI DJIEKTPUYECKUX
Leneil ¢ MociIefoBaTENbHBIM U NapajlyIeNbHBIM COEIMHEHHUEM 3JIEMEHTOB,

pasiinyas yCIOBHBIC 0003HAYCHUS DJICMEHTOB DJICKTPUYCCKUX ueneﬁ

1.16

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMAIHIO O MPUMEPax) MPaKTHIECKOTO

HUCIIOJb30BaHUA (1)I/I3I/IIICCKI/IX 3HAaHUH B HOBCC,Z[HCBHOﬁ JKHN3HM  OJIA




oOecriedeHus1 0€30MacHOCTH TPH OOpaIleHUH C MPHOOPaMU M TEXHUUECKHUMHU
yCTPOHCTBaMH, COXPaHEHHS 3J0POBbSl U COOJIOACHUS HOPM 3KOJIOTUYECKOTO

MOBEJCHUS B OKPY KaKOLLIEH cpenie

1.17

1.18

OCYIICCTBJIATh TOUCK HH(pOpMaNuu (U3NYECKOTO COJACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUW M MyTEM CpaBHEHUA
JOTIOJTHUTENNBHBIX MCTOYHHUKOB BBIIEISATh WH(GOPMAIIHIO, KOTOpas SBISIETCS

MIPOTHBOPEIUBON MITH MOKET OBITH HEJOCTOBEPHOM

WCTIONB30BaTh TPH BBITONHEHNH YYeOHBIX 3alaHuil HAyYHO-TIOMYISPHYIO
TUTEpaTypy (U3AYECKOTO CONIEp)KaHWUs, CIPAaBOYHBIE MaTEepPHAIIbI, PECYPCHI
cetu MutepHer; BimageTh nOpuéMaMH  KOHCIICKTHUPOBAHUSA  TEKCTA,

npeodpazoBaHus HHGOPMALIMK U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

co3llaBaTh COOCTBEHHBIC IHCBMEHHBIE W KpaTKWE YCTHBIE COOOIICHHS,
0000mas uWHGOPMAIUI0 U3 HECKOJBKUX HCTOYHHKOB  (DHU3UYECKOIO
coJep)KaHus, B TOM 4HClIe MyONUYHO MPEACTaBIATh PE3YNbTaThl MPOECKTHOM
WM UCCIEN0BATENBCKOM NEATENBHOCTH, MPH 3TOM I'PaMOTHO HCIIONB30BATh
W3yYCHHBIM TOHATUHHBIA  ammapaT Kypca (U3HMKH, COMPOBOXKIATH

BBICTYILJIEHUE MPE3EHTALNEN

NpH  BBITIOJHEHWH YYEOHBIX TPOSKTOB H HCCIEAOBAaHUNA (PpHU3MYECKHX
MIPOLIECCOB  paclpenessTh O0OS3aHHOCTH B TpyMNIEe B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJa4aMHM, CIEAUTH 3a BBIIOJIHEHHMEM IUIaHA JEHCTBHA H
KOPPEKTHPOBaTb €ro, aAeKBaTHO OLEHWBaTh COOCTBEHHBIH BKJIAJ B
JEATENBHOCTh TPYMIBI, BBICTPaWBaTh KOMMYHHKaTHBHOE B3aWMOJEHCTBUE,

MIPOSIBIISISE TOTOBHOCTH pa3pemiaTh KOHPIUKTHI

9 KJIACC

Kox
MmpoBepsieMoro
pe3yjabTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJILTAThHI OCBOEHHS] OCHOBHOII
o0pa3oBaTe/IbHOM MPOrPaMMBbI OCHOBHOI0 001ero 00pa3oBaHus

11

HCIIOJIE30BaTh U3YyYCHHBIC ITIOHATHA

1.2

pasinmyaTthb SABJICHUA 110 OIMMCAHWUIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, JICMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SIBIICHHE

13

pacro3HaBaTh  IPOSIBJICHHE  M3Y4YCHHBIX  (DU3MYSCKUX  SABJICHHHA B
OKPY’KafoIIeM MHpE, B TOM YHciie (U3NIEeCcKHe IBICHUs B IPUPOJIE, TIPU 3TOM
MIEPEBOJIUTh MPAKTHYECKYIO 33a7a4y B y4YEOHYIO, BBIACIATH CYIICCTBESHHBIC

CBOHCTBa (MpU3HAKH) GUINUECKUX SBICHUH

14

OINUCBHIBATL U3YYCHHBIC CBOICTBa TEl U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA, HUCIIOJIb3Ys

(1)I/I3I/I‘ICCKI/IC BCJIMYUHBI, IPU ONNMCAHUW NPABUJIBHO TPAKTOBATH (bHBquCKI/Iﬁ




CMBICJI HCIOJIB3YCMbIX BCJIMYUH, 0003HAYCHUS W CIAWHHNIIBI (I)I/IBI/IHCCKI/IX
BCJIIMYHMH, HaXOAUThb Q)OpMyHI)I, CBA3BIBAIONIUC JAHHYIO (1)I/I3I/I‘IGCKYIO
BCJIMYUHY C JOpYruMd BEJIMYMHAMHU, CTPOUTH Fpa(bI/IKI/I N3YUYCHHBIX

3aBUCHMOCTEN (PM3MUECKUX BETHIUH

15

1.6

XapaKTepU30BaTh CBOWCTBAa TeJ, (U3MYECKUE SBJIECHUS M IPOLECCHI,
HCHONB3YS U3YUEHHBIE 3aKOHBI, IIPH 3TOM J1aBaTh CJIOBECHYIO (JOPMYIUPOBKY

3aKOHa U 3aIlIMChIBATh €TI0 MAaTEMaTHYCCKOC BBIPAXKCHUEC

OOBSACHATh (PU3NYECKHE TIPOLECCHl W CBOWCTBA TEI, B TOM YHCIE U B
KOHTEKCTE CHUTyalUd MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MPUYHHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2 — 3 JIOTUYECKUX
IaroB C MOMOIIBI0 2 — 3 W3YYCHHBIX CBOicTBAa (PU3MYECKUX SIBICHUH,

($u3nUecKuX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3a7a4u (OIUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHUIN),
HCHONB3YS 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIIUE (U3NUECKUE BEINYMHBI Ha
OCHOBE aHaJM3a YCJIOBHS 33Ja4yM 3allUCBHIBATh KPATKOE YCIIOBHE, BBISBIATH
HEJOCTaloNNe WIH M30BITOYHBIE AaHHBIC, BBIOMpATh 3aKOHBI W (OPMYIIBL,
HEOOXOIUMBIE JJIsl  peIleHHs, MPOBOJUTH pacyéThl H  OICHWUBATh

PCATUCTUYHOCTD IMOJTYUCHHOI'O 3HAYCHUA q)HSquCKOfI BCJIIMYHHBI

18

1.9

pacro3HaBaTh poOIeMbl, KOTOPbIE MOYKHO PEHIMTh TPH MTOMOIIH (PHU3UIECKHX
METO/IOB, HCIONB3Ysl OMNHMCAaHWE WCCIENOBaHMS, BBIICTATH MPOBEPSIEMOE
MPEAINONOXKEHNE,  OLIGHWBATh  NPAaBHJIBHOCTH  IOPSAAKA  MPOBEIACHUS
HCCJIEOBAHUs, AENaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOCHUIMA

" OIIbITOB

MPOBOJIUTD OMBITHI 10 HAOIIOACHNIO (DU3UUCCKUX SBICHUN WIH (PU3HIECKUX
CBOWCTB TEJI: CAMOCTOSITEIBHO COOUPATh YCTAHOBKY M3 M30BITOYHOIO Habopa
000pYZIOBaHMS, ONKCHIBATH XOJ| ONBITA M €r0 Pe3yNbTaThl, (OPMYIUPOBATH

BBIBObI

1.10

111

MPOBOJUTE NPH HEOOXOJIMMOCTH CEPUI0 TPSIMBIX W3MEPEHHH, ONpeaeiss
CpedHee 3HAUYEGHUE M3MeEpseMOil BenuuuHBl ((OKYCHOE pacCTOsHHE
coOuparomieii  JMH3bBI), OOOCHOBBIBATH BBIOOp crmocoba  H3MeEpeHHus

(M3MepuTeNHHOTO IPUOOPA)

MPOBOJUTH  HUCCIIEAOBAHUE 3aBUCHUMOCTEH  (U3MYECKHX BEIWYMH  C
WCIIOTH30BAaHUEM TPSMBIX HW3MEPEHWH: IUIAHUPOBATh HCCIICIOBaHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  YCTaHOBKY, (UKCHPOBaTh  pe3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PU3MYECKHUX BEIMYMH B BUJC TAOIUIH rpaduKOB,

ACJIaTh BBIBOABI IO PE3yJIbTaTaM HCCICAOBAHUA

1.12

IIPOBOAUTE KOCBCHHBIC HW3MCPCHUSA (I)I/ISI/I‘-ICCKI/IX BCJIMYUH: IUJIaHUPOBATH

HU3MCPCHU, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY HW  BBIIIOJIHATH




U3MCPCHUs, CJICAyd Hpe):[,.]'IO)KeHHOﬁ HUHCTPYKIHHU, BBIUYUCIATH 3HAYCHUC
BCJIMYMHBI U aHAJIM3UPOBATH MOJYUCHHBIC PE3YJIbTAThI C y‘{éTOM 3aI[aHHOﬁ

MOrPENTHOCTH U3MEPEHUI

1.13

COOMNIOIaTh TpaBMiIa TEXHUKH OE30MacHOCTH MpU padoTe ¢ Jab0paTOpHBIM

o0opynoBaHHEM

1.14

1.15

pa3nuyYaTh OCHOBHBIC TIPH3HAKU HW3YYCHHBIX (U3WYCCKUX  MOJICIICH:
MaTepuanabHas TOYKa, aOCOIOTHO TBEPIOE TEIO, TOUCUHBIN HCTOYHHUK CBETA,
JMyd, TOHKas JIMH3a, IUTAHETapHAas MOJeNb aroMa, HYKIOHHAs MOJEIb

aTOMHOTO SIJIpa

XapaKTepH30BaTh  MPHUHIUIBI  JEHCTBUS  HM3YYCHHBIX  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHHS, UCIOJB3YSl 3HAHUS O
CBOMCTBax  (PU3MYECKUX  SBJICHUH W HEOOXomuMmble  (pu3Mueckue

3aKOHOMEPHOCTHU

1.16

1.17

HCIIONB30BaTh CXEMbl U CXEMATUYHbIE PUCYHKM H3YyYEHHBIX TEXHUYECKHUX
YCTPOKCTB, N3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTHUYECKHX MPOIECCOB MPH
peleHnH y4eOHO-TIPaKTHYECKUX 3a/1a4, ONTUYECKUE CXEMBI ISl TIOCTPOCHUS

M300paXKeHUH B TUIOCKOM 3€pKajie U COOMpAroIel JrH3e

HOPUBOIUTH IPHMEPbI (HAXOAUTh MH(POPMAIIHIO O TPUMEPax) MPaKTHISCKOTO
UCIIONB30BaHUSl  (PU3MYECKUX 3HAHMH B TOBCETHEBHOW KHU3HH IS
obecriedeHus1 6e30MacHOCTH NpU 0OpaIIeHUH ¢ MPUOOPaMU U TEXHHUYECKHUMU
YCTPOWCTBaMH, COXPAHEHHS 3I0POBbSI M COOJFOICHUSI HOPM IKOJIOTHYECKOT0

MTOBE/ICHUS B OKPYKaIOIIEH cpenie

1.18

1.19

OCYIIECTBIATh TIOUCK WHQOpPMAauu (QU3NYECKOTO COJIEPKAHUS B CETH
Wnteprer, camocTosiTenbHO (POPMYIHpYys IOMCKOBBIA 3ampoc, HaXOIUTh
MyTH ONpEeAEIeHUs] JOCTOBEPHOCTH MOJIY4YEeHHOH HMH(OpMAalM{d Ha OCHOBE

HUMCIOIINXCA 3HAHUU U JOIIOJTHUTCIIbHBIX HCTOYHHUKOB

WCIONB30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUi Hay4YHO-TOMYJISIPHYIO
TUTEpaTypy (PU3NUECKOro COIEpXKaHMs, CIPABOYHBIE MaTepHalibl, PECYpPCHI
cetu  MHTepHer; BmameTh NpuEMaMH  KOHCIEKTHPOBAaHHUS  TEKCTa,

npeobOpa3zoBaHus HHOOPMAITIH U3 OTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
WHPOPMAIIMM U3 HECKOIbKUX HMCTOYHHKOB (DHU3MYECKOro CojepiKaHUs,
MyOJIMYHO TPEACTABIATh PEe3yJbTaThl MPOESKTHOW HIIM HCCIIEI0BATEIbCKOM
JESATENBHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh U3yUEHHBIH MOHATUHHBIN
amnmapaT M3y4aeMmoro pasiena (pU3MKM M COIPOBOXKIATh BBICTYILICHHUE

MIpe3eHTaNNeH ¢ yIETOM 0COOCHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

MpH BBITONHEHWU YYEOHBIX TIPOGKTOB W HCCICIOBaHUA (DU3NUIECKUX

MIPOLIECCOB  PACHpENeNiaTh OO0sI3aHHOCTH B TPYIINE B COOTBETCTBUU C




IIOCTAaBJICHHBIMHA 3aJadaMiu, CJICIUTH 3a BBIIIOJIHCHHCM IlJIaHa HeﬁCTBHﬁ nu
KOPpPCKTUPOBATh €ro, aACKBATHO OICHUBATH COOCTBEHHBIH BKJIaJd B
ACATCJIBHOCTD TI'PYIIIBI, BBICTPAMBATh KOMMYHHKAaTHBHOC B3aHMOZ[efICTBHC,

MIPOSIBIISIS TOTOBHOCTH pa3peniaTh KOHMINKTHI



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon
Koa 31emenTa IIpoBepsiemMble 3J1eMEHTBI COAEPKAHUSA
pa3nena
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHUPA
®dusuka — Hayka o npupoje. SBneHus npupoasl. duznueckue
11 SIBJICHUS: MEXaHUYECKUE,  TEIUIOBbIC,  DICKTPUYECKUE,
MarHUTHBIE, CBETOBEIE, 3BYKOBBIC
Odusnveckre BeNMUYUHBL. V3MepeHHe (U3NYECKUX BEIUYMH.
1.2 duznveckre TIPUOOPBHL. [TorpemrHoCTH M3MEpEHUA.
MexmyHapoIHasi CHCTEMA €TUHHUIL
EcTtecTBeHHOHAay4HBIII  MeTOA  TIO3HAHWA:  HaOIIIOJEHUE,
1 13 [IOCTAaHOBKAa HAYYHOTO BONPOCA, BBHIIBMKEHHE THIIOTE3,
' OKCIIEPUMEHT 10  TPOBEpKE  THUNOTEe3,  OOBsCHEHHE
Ha0JII0/ITAEMOTO SBJICHHUS
1.4 Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBI0 MOJIEIeH
[IpakTuaeckne paboOTHI:
M3mepenue pacCTOSHUIM.
L5 Uzmepenne 00bEMa )XUAKOCTH U TBEPOTO TeTa.
' Onpenenenue pa3MepoB MaJIbIX Tell.
Wsmepenne TemmepaTypsl NpU TOMOIMU JKHUIKOCTHOTO
TEPMOMETPA U JITATYNKA TEMIIEPATYPHI
IMEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEILIECTBA
21 CrpoeHue BeIIECTBAa: aTOMbl M MOJICKYJIbI, UX Pa3MEphI.
' OnbITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BENIECTBA
T JlBwkenne yactuil BemiecTBa. CBsA3b CKOPOCTH JIBHKCHHS
' YaCTHII C TeMITepaTypoii. bpoyHoBckoe nBrkeHue, Tudy3us
9 23 B3aumoeiicTBre YacTHI] BEIIECTBA: MPUTHKEHUE U
' OTTaJIKUBaHUE
ArperatHble COCTOSIHMS BEIECTBA: CTPOCHHE TIa30B,
24 KUAKOCTEH W TBEPABIX (KPUCTALTMYECKHUX) Tell. B3amMocBs3b
' MEXJTy CBONCTBAMHM BEIIIECTB B PA3HBIX arperaTHBIX COCTOSHHUSX H
WX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSHHUIA BOJIBI




2.6

[IpakTudeckue paboThI;
Onenka  auaMeTpa  aroMa  METOAOM  psiaoB  (c
HCIIONB30BaHuEM (hoTorpaduii).
OMBITH TI0 HAOTIOACHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
OmnbITEl 10 OOHAPYKEHUIO JCHCTBUS CHII MOJECKYISPHOTO

MMPUTSAKCHUA

JIBVDKEHUME U B3AUMOJIEMCTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanudeckoe JBH)XeHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE

JIBIDKEHHE

Ckopoctb. CpenHsii CKOPOCTh HpU HEPABHOMEPHOM

nBrKeHun. Pacuér IIyTH U BpEMECHU IABUIKCHUSA

SIBnenue nHepuuu. 3aKoH MHEpUUU. B3aumonelcTBre Tel Kak
IpPUYMHA H3MEHEHHS CKOPOCTH IBIDKEHHMSA Teld. Macca Kak

Mepa HHEPTHOCTH Tela

ITmotHocTh BemecTtBa. CBSI3b IIIOTHOCTH C KOJHYECTBOM

MOJICKYJI B €[IMHHIIE 00hEMA BEIlIeCTBA
Cuiia KaKk XapaKTepUCTHKA B3aUMOICHCTBUS TE

Cuna ynpyrocTu u 3akoH ['yka. VI3MepeHue cuibl ¢ TOMOLIBIO

JTUHAMOMETpPA

SIBneHne TAToTeHUS M cumia TsokecTd. CHila TSDKECTH Ha

Ipyrux miaserax. Bec rena. HesecomocTs

Cuna tpenusi. TpeHHe CKOJIBXKEHUS U TPeHHE TOKosl. TpeHue B

IpUpoOJAC U TEXHUKE

CrnoxxeHue Cuj, HaIOpaBICHHBIX IO OJHOU MpPSMOM.

PaBHO€ElCTBYIOIIIAS CHJT

[IpakTnueckue pabOTHIL:

Onpenenenne CKOPOCTH PaBHOMEPHOTO IBWKEHHA (IIapHKa B
KHUJIKOCTH, MOJIENTH DIIEKTPUYECKOTO aBTOMOOWMISI M Tak
nainee). OnpeneneHue cpeaHeil CKOPOCTH CKOMBXEHUST OpycKa
WIM IIapuKka 1O HakKJIOHHOH TwiockocTH. OnpexaeneHue
wioTHOcTH TBEpAOro Tena. OMBITE, AEMOHCTPUPYIOIINE
3aBUCUMOCTh PAacTsDKeHHs (IeopMaiuu) MPYXKHHBI  OT
MIPHUIIOKECHHOU CHITBL. OnBbITHI, JIEMOHCTPHPYIOIIHE
3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela |

XapaKTepa CONMPUKACAIOIINXCA HOBCpXHOCTCﬁ

3.11

dm3uyeckue SABICHUS B npupoac: MNpUMEPblI IBMXKCHUSA C

Pa3IMYHbBIMU  CKOPOCTSIMU B JKMBOM M HEKHBOU mpupoae,




3.12

):[eﬁCTBHG CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuuecKue yCTporUcTBa: JUHAMOMETP, MOAIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne T1BEpmoro Ttena. CrmocoObl yMEHBIIEHHS |

YBEIIMYCHUS JaBJICHUA

4.2

I[aBJ'ICHI/IC rasa. 3aBUCHMOCTb JIaBJICHHMS Ta3a OT O6’béMa,

TEeMIEePaTyphI

4.3

Hepe)laqa JaBJICHUS TBépI[I)IMI/I TCIaMH, XHUIKOCTIAMH H

razamu. 3axoH Ilackansa. IITHeBMaTHUeCKHe MaIIHEI

4.4

4.5

3aBUCUMOCTh ~ [ABJICHUS  JKUAKOCTH  OT  IJIyOHHBI
lumpocratrueckuit  mapagokc. CooOmIaromuecss COCY/IBI.

FI/II[paBJ'II/I‘ICCKI/Ie MCXaHHU3MbI

Atmocepa 3emmun u armocdepHoe naBieHue. I[IpUUMHBI
CYIIECTBOBaHWS  BO3AYIIHOW oOomoukm 3emiu.  OmbIT
Toppuuennu. 3aBHCHMOCT aTMOCGHEPHOTO JABICHUS OT

BBICOTHI HAJT YPOBHEM MOPs

4.6

Wsmepenne armocdepHoro aaeieHus. [Ipubopsl  yis

HU3MepeHs aTMOC(EPHOTO AaBIICHUS

4.7

JelicTBue XKUJIKOCTHM M Tra3a Ha NOTPYKEHHOE B HUX TEJIO.

BrrTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena

4.8

4.9

IInaBanue Ten. BosayxomiaBanue

[IpakTuaeckne paboOTHI:

HccenenoBanre 3aBHCHMOCTH Beca Tejla B Bojae OT 00bEMa
MOTPYXKEHHOM B JKUAKOCTh wyacTu Tena. Ompenenenue
BBITJIKMBAIOIIECH CUIIBI, AEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B JKUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH
CHUJIbI, JIEHUCTBYIONIEH Ha TEJO B JKUJIKOCTH, OT Macchl Telna.
OMBITH, JAEMOHCTPHUPYIONTUE 3aBUCUMOCTEH BBITAKHBAIOIICH
CWJIBI, JCUCTBYIOIIEH HA TEIO B JKUIKOCTH, OT 00BEMa
NOrpy>kEHHOM B JKUJIKOCTh YacTH Tela U OT IUIOTHOCTH
JKHIKOCTH. KouncrpyupoBanue apeoMeTrpa WA
KOHCTPYHPOBaHNE JIOJIK! u onpezeneHue eé

rPy30I0AbEMHOCTH

4.10

du3uveckre SBICHHUS B IPHPONE: BIMSHHE aTMOC(HEPHOTO

JABJICHUS Ha )KUBOH OpraHW3M, IIaBaHHUE PHIO

411

TexHuueckue  yCTpOMCTBA: COOOIIArONINeCs  COCYIHI,

YCTPOMCTBO BOJOMNPOBO/JIA, TUAPABINYECKUI TTPECC, MAHOMETP,




0apoMeTp, BEICOTOMED, MOPIITHEBOH HACOC, APEOMETP

PABOTA, MOIIHOCTbD, DQHEPTUA

5.1 Mexanndeckas paboTa
5.2 MexaHuueckast MOIIHOCTE
- [IpocTbie MexaHM3MBI: pbluar, OJOK, HAKIOHHAs IJIOCKOCTb.
' [IpaBuno paBHOBeCHsI pbIyara
54 [Ipumenenune npaBuia paBHOBECHS pblyara K OJIOKY
«3010TOE TpaBWIO» MeXxaHWkd. KoadduuueHT mnoae3Horo
55 JNEeHCTBUS MeXaHW3MOB. [IpocTble MeXaHM3MbI B OBITY |
TEXHHKE
5.6 [ToTenuanpHas HEPTUH TeJa, OTHATOTO Haa 3eMIEH
5.7 Kunernueckas sHeprus
5 5 g Ilonnas wMexaHuyeckas BSHeEprus. 3aKOH M3MEHEHUS U
' COXpaHCHHUSI MEXaHUYECKOW YHEPTUH
[IpakTiaeckne paboOTHI:
Omnpenenenne paboOTBl CHIBI TPEHHUs] MPH PaBHOMEPHOM
JIBWKEHHUHU TeJa TI0 TOPU30HTAIBHOMN MmoBepxHOCTH. MccnenoBanue
5.9
ycioBuid paBHoBecus: peiuara. HW3mepenue KIIJ| HakioHHOM
IJIOCKOCTH. M3ydeHWe 3akoHAa COXpaHEHUS MEXaHHYECKOW
SHEPTUHU
5.10 dusnveckre SABJICHHUS B IPUPO/IE: PHIUATH B TN YeTIOBEeKa
TexHuueckue  yCTpOiiCTBA:  pblyar,  MOABWXKHBIA U
5.11 HEMOJIBIXHBIA  OJIOKH, HaKJIOHHAs IUIOCKOCTh, IIPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon
Koa 3aemenTa IIpoBepsiemMbie 3JIeMEHTBI COAEPKAHUSA
pasaena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIONOXXEHUS MOJEKYIIPHO-KHHETHYECKON TEOpUHU
6.1 cTpoeHHs BemecTBa. Macca u pa3Mepsl MosieKysl. OTBITHI,
6 ' MTOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHOKHHETUYIECKON TEOPHH
6.2 Mogenu TBEPAOro, XHUIKOTO M Ta3000pa3sHOro COCTOSHHNA

BCIICCTBA. KpHCTaJ'IJ'IH‘IGCKHe u aMOp(l)HLIC TCI1a




OOBsCHEHUE CBOKMCTB Ta30B, XHUAKOCTEH W TBEPIBIX TEN Ha

o3 OCHOBE MOJI0KEHUI MOJIEKYISIPHOKHUHETUIECKOI Teopun
6.4 CMmaurBaH¥e W KaIWLISIPHBIC SBICHUS
6.5 TemnoBoe pacmmpeHue u cxarue
6.6 Temmnepatypa. CBsi3b TeMnepaTypsl CO CKOPOCTHIO TEIIOBOI'O
' JBIDKEHHS YaCTHIL
67 Buytpennsisi sneprusi. CnocoObl H3MEHEHHSI BHYTpEHHEH
. SHEPTHUU: TEIUIONepeada U COBEPIICHNE pabOThI
6.8 Bunsl Temonepenaud:  TEIUIONPOBOAHOCTH,  KOHBEKIMS,
. U3ITy4eHUE
6.9 KonndecTBo TemoTel. Y aenbHas TEMIIOEMKOCTD BEIIECTBA
TernmooOMeH 1 TEIUIOBOE paBHOBECHE. Y paBHEHHE TEILIOBOTO
6.10
Oananca
611 [lnaBneHne W OTBEplCBaHME KPHUCTALIMYECKUX BEIECTB.
. VY nenpHas TEIUIOTA IUIABJICHUS
[Tapoo6pazoBanne u kouaeHcarus. Mcmapenune. Kumenwme.
6.12 YaenebHass ~ TemoTa  napooOpa3oBaHUsA.  3aBUCHUMOCTh
TEMIIepaTypbl KHIICHUS! OT aTMOC(HEPHOTO IaBICHUS
6.13 BraxHocTh BO3myxa
6.14 OHeprus TOIUIMBa. Y AeTbHAasI TEIUIOTa CrOPaHUs
[puranumner pabotel TernoBeix apuratenedt KIIJ[ termoBoro
6.15 nBUraTens. TemoBble IOBUraTeNd M 3allUTa OKPYXKAIoLIeH
cpeabl
3aKOH COXpaHEHUS W TMPEBpAIlleHHsS JHEPTUU B TEIUIOBBIX
6.16
mporeccax
[IpakTnueckue pabOTHIL:
OmnbITel 10 OOHAPY)KEHUIO ACHCTBHUS CHUJI MOJEKYJISIPHOTO
MPUTSHKEHUSL.
OmnBITHl MO BBIPALIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJH
WK caxapa.
6.17

OnbITHl MO HAOMIOACHHIO TEIUIOBOTO PACIHIMPEHUS Ta30B,
KUAKOCTEH U TBEPIIBIX TEII.

Ompenenenre JaBJICHHUSI BO3AyXa B 0ayUTOHE MITIPHUIIA.

OmnbIThI, JEMOHCTPUPYIOIIUE  3aBUCHMOCTh  JIABJICHHUS

BO3JIyXa OT ero 00BhEMa M HarpeBaHUS WITH OXJIAXKICHUS.




[IpoBepka THMOTE3Bl JMHEWHOH 3aBUCUMOCTH JAJUHBI
CTONOMKA KHOKOCTH B  TEPMOMETPHYECKOH TpyOke OT
TEeMIEepPaTypHL.

HaOmonenne w3MeHeHHWs BHYTPEHHEH OJHEPrHH Teia B
pe3ynbTaTe Teronepeaadn 1 padoThl BHEITHUX CHIL.

HccnenoBanne sBICHHWS TEIUIOOOMEHA TPH CMENIMBAHUN
XOJIOJTHOW Y TOpSYEH BOJIBI.

Onpenenenne KOMUYECTBA TEIUIOTHI, MOIyYEHHOTO BOIOM
[IPH TEIUIOOOMEHE C HATPETHIM METAJUTNIECKUM AITHHPOM.

OrnpeneneHre yIeabHON TEMIOEMKOCTH BEILIECTBA.

HUccnenoBarne mporecca ncapeHusl.

Onpenenenne OTHOCUTENBHON BIaXKHOCTH BO3AyXa.

Omnpenenexue ynenbHON TEIIOTHI IIABJICHUS JIbJA.

du3ndeckue SBICHUS B IpUupoaec: NMOBEPXHOCTHOC HATAKCHUEC

U KallWUIPHBIC SIBICHUS B MPUPOAE, KPUCTALIBI B IIPUPOE,

018 m3nydeHne CouHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHETa.
Texuuueckue YCTpOMCTBA: KaIlWUIIPBL, IIPUMEPBI
WCTIONB30BAaHUS  KPUCTAUIOB, JKUAKOCTHBIH — TEPMOMETD,
6.19 JATYNK TEMIIepaTyphl, TEPMOC, CHCT€Ma OTOIUICHUS JIOMOB,

TUTPOMETPBI, TICHXpOMETp, NapoBas TypOWHA, JBUTATENb

BHYTPEHHETO CTOpaHUsI.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 Onextpusanus Tel. J[Ba posa dIeKTPHIeCKUX 3apsI0B
B3anmopeiictBue  3apskeHHbIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTD CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TEJI  OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXKIY TeJIaMH )
Onekrpudeckoe mosie. HampsnkEHHOCTD SIIEKTPHUIECKOTO TIOJIS.

7.3 [lpuHIKMI ~ Cymepmo3uiuu  3JeKTpHUYeCKuX  moieil  (Ha
KayeCTBEHHOM YPOBHE)
Hocutenm  snexkTpudeckux  3apamoB.  DJIEMEHTapHBIN

7.4 anekTpudeckuii 3apsin. Crpoenme aroma. I[IpoBomHUKM W
TUDIIEKTPUKHU

7.5 3aKOH COXpaHEHUsI AJIEKTPUIECKOT0 3apsiia

7.6 DIEeKTPUICCKUI TOK. Yenmosus CYIIECTBOBAHHUS




QJICKTPUYCCKOI'0 TOKA. VICTOYHUKY ITIOCTOSIHHOI'O TOKA

JIefiCTBUSA DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,

7.7
MarHiTHOE). DIeKTPUIECKUNA TOK B KUAKOCTSAX M Ta3ax
- Onektpuyeckas nenb. Cuna  Toka.  DJIEKTpHUUECKOE
HaIpsKECHUE
29 ConpoTuBieHHE TPOBOJHHUKA. YJIENBHOE COMPOTHBIICHUE
BEILIECTBA
7.10 3akon OMa i ydacTKa Ienu
ITocnenoBarenbHOE u napajieabHOe COEIMHECHUE
7.11
MIPOBOJTHUKOB
PaboTa 1 MOIIHOCTH 3MEKTPUUECKOro ToKa. 3akoH Jlxoyis —
7.12
Jlenna
213 DJeKkTpryecKre ey U MOTPeOUTEH ANEKTPUIECKO SHEPTUr
B ObITy. KOpoTkoe 3ambIkaHue
IlocTostnable  MarHuTHL.  B3auMopeilcTBUE  IOCTOSHHBIX
7.14
MAarHuTOB
MarauTtHoe Tojie. MarHuTHOe mojie 3eMJIM M €ro 3HAUYCHHE
7.15
JUTS )KW3HU Ha 3eMiie
6 OneiT Opcrega. MarHuTHoe MoJie 3JEKTPUYECKOro TOKa.
7.1
[IpuMeHeHue 3IeKTPOMarHuTOB B TEXHUKE
JelicTBUE MarHUTHOrO TIOJISI Ha TPOBOJHHUK C TOKOM.
217 ONeKTpOABUTATEIh IMOCTOSIHHOTO TOKa. lcmons3oBaHue
JJIEKTPOJIBUraTeNIe B TEXHUYECKMX YCTPOWCTBAX M Ha
TpaHCTIOPTE
g Oneitel Dapazest. SBneHue 3IEKTPOMATHUTHOW HHIYKLHUU.
7.1
[Ipasuio Jlenma
Onekrporenepatop. CrmocoObl TMOMYYEHHUS DJICKTPHICCKOU
7.19 SHEPTUU. DJIEKTPOCTAHIIUK HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTHUH
[IpakTudeckue paboTHI:
OnbITH 110 HAOIOACHUIO AJEKTPU3AIIUYU TNl HHIYKIIUCH U MTPH
CONPUKOCHOBEHUU.
7.20

HccnenoBanue  A€HCTBHUS ~ DJIEKTPUYECKOrO  MMOJS  Ha
MIPOBOTHUKH ¥ TUAJICKTPHKH.

CbOopka w® TpoBepka pabOTBI  DJIEKTPUUICCKON  IEMH




IIOCTOSIHHOT'O TOKa.
W3mepenne 1 peryaupoBaHue CUIBI TOKA.

W3mepenue u peryaupoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA, HAYLIETO Yepes
PE3UCTOP, OT COIPOTHUBIICHUS PE3UCTOPA M HANpPsDKEHHS Ha
pesucrope.

OmnbIThl, AEMOHCTPUPYIOILIKE 3aBUCHMOCTb 3JIEKTPHUECKOIO
COIIPOTHMBIICHMS IPOBOJHMKA OT €ro [UIMHBI, IUIOIIAAU
MIOTIEPEYHOTO CEYEHUS U MaTepuana.

IIpoBepka  mpaBuia  CIOKEHUA  HAOpsDKEHUW — OpHU
[OCJIeI0BAaTEIbHOM COSIMHEHUH JIBYX pe3ucTtopoB. [Ipoepka
MpaBWjia Ui CWJIBl TOKAa TPH MapajieIbHOM COEIUHEHUHU
pesuctopoB. Omnpezaenenue pabOTHl 3NEKTPHUYECKOTO TOKa,
uaymiero  uepe3  pesuctop.  OrmpeneieHne  MOILTHOCTH
JNEKTPUYECKOTO  TOKAa,  BbIAENSEMOW  Ha  pe3ucTope.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO uepe3
JIaMIIOYKy, OT HampspkeHuss Ha Heill. Onpenenenue KILJI
HarpeBatend. lccienoBaHWe MarHUTHOTO B3aWMOJEHCTBUS
MIOCTOSHHBIX ~ MarHuToB. M3ydYeHWe MarHUTHOTO  TIOJS
MIOCTOSTHHBIX MarHWTOB MpPU MX OOBEIUHEHUU M Pa3/IEICHUU.
HUccnenoBanue nefcTBUS 3JEKTPHUECKOTO TOKA HA MATHUTHYIO
cTpenky. ONBITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHIIBI
B3aMMOJICHCTBUS KaTyIIKK C TOKOM U MarHUTa OT CHJIbI TOKA U
HampaBlIECHUs] TOKa B Karyluke. V3ydeHue AeHCTBUS
MarHMTHOTO TOJISI HAa IPOBOJHUK ¢ TOKOM. KoHCcTpynpoBaHue
u uszydeHue paOoTel s3iekTponsuratens. M3mepenne KIIJ]
3NEKTPOIBUraTeNIbHOW ycTaHOBKU. ONBITHI 1O MCCIEIOBAHUIO
SIBIIGHUSL ~ DJIEKTPOMAarHUTHOM  MHAYKLIHMU:  UCCIIEJOBAHUE

HW3MCHCHUI 3HAYCHMS U HaIlpaBJICHUA HHAYKIIMOHHOT'O TOKa

dusnueckue SIBICHUS B MIpUPOAC: DJICKTPUUCCKUC SABJICHUA B

aTMOC(bCpC, QJICKTPUYCCTBO JKHMBBIX OPraHM3MOB, MArHuTHOC

e mojie 3eMiH, Jpeid MOMFOCOB, POIb MArHUTHOTO IOJS IS
KHU3HU Ha 3emJie, TIOSIPHOE CUSHHE
TexHUYeCKHue  YyCTPOMCTBA:  DJIEKTPOCKOI,  aMIIepMETp,
7.22 BOJIBTMETP, PEOCTaT, CYETYMK JJIEKTPHUECKOH 3HEPTHH,

3EKTPOOCBETUTENHHBIC MpHUOOPHI, HarpeBaTelbHbIC




3NIEKTPONPUOOPHI (mpumepsl), 3IEKTPUIECKHE
MpeJOXpaHHuTENH, 3JIEKTPOMATHHT, AIIEKTPO/IBUTATEND

IIOCTOAHHOI'O TOKa, r€HEPATOP IIOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kon anemenra [IpoBepsiemMble 3JIEMEHTHI COICPIKAHUS
paszaena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe nBIKeHHe. MarepuanbHas Touka. Cuctema
' oTcuéra
8.2 OTHOCUTENIBFHOCTh MEXAaHUYECKOT'O JBIKEHHUS
8.3 PaBHOMEpHOE IPSMOTUHEWHOE TBUKCHIES
8.4 HepaBHomMepHOe npsMonmuHeiiHOe aprkeHue. CpemHss U
' MTHOBEHHAs! CKOPOCTH Tella P HEPAaBHOMEPHOM JBIKEHUHU
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOITMHEHHOE JIBUKCHHE
8.6 CoOognoe nagenue. OnsiTel ['annies
PaBHOMepHOE nBMXEHHME 0O OKpykHOcTH. Ilepuon wu
8.7 yactota oOpamenus. JluHeiiHas w©  yriioBas  CKOpPOCTH.
LenTpocTpeMuTENEHOE YCKOPEHIE
8.8 [lepesrii 3akoH HproTOHA
8 8.9 Bropoii 3akon HetoToHa
8.10 Tpetwnii 3axkoH HeioToHa
8.11 [IpuHIHKI Cynepno3uuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
- Cuna TpeHHS: CWia TPEHUS CKOJIBXKEHHS, CWJIa TPEHUS
' IIOKOSI, IPYTHE BUIBI TPEHUS
8.14 Cuna TSKECTH W 3aKOH BCEMHPHOTO  TSTOTEHUS.
' YckopeHue cBOOOTHOTO TTaICHUS
8.15 Jswkenne tutanetr Bokpyr Comnna. IlepBas xocMudeckas
' ckopocTh. HeBecoMoCTh 1 Tieperpy3ku
8.16 PaBHOBecHe MaTepruaIbHON TOUKH. AOCOITIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEpAOro Tela C 3aKpEIUVIEHHOM OCHIO
' BparieHus. MomeHT cuibl. LleHTp TshkecTn
8.18 Nmnynsc tena. I3Menenne umiynbca. UIMITyIIbC CHIIBI




8.19
8.20
8.21

3aKOH COXpaHEeHUs UMITYJIbCca
PeakTuBHOE OBIDKEHUE

Mexanndeckas paboTa ¥ MOIITHOCTb

8.22

Pabora cun TsoxecTH, ynpyroctd, TpeHus. CBs3b SHEPrUH H

paboThI

8.23

HOTCHHI/IaﬂbHaﬂ OHEpPIu-d TCJ1a, IMOJHATOI'O Hazg

TTOBEPXHOCTHIO 3eMITH

8.24

[ToTeHumanbHas SHEPTHs CKATOM NPY>KUHBI

8.25

Kunernueckas osHeprus. Teopema o0 KHHETHYECKOU

SHEPTUU

8.26

3aKOH COXpaHEHUSI MEXaHUUECKOM Hepruu

8.27

[pakTudeckue paboOTHL:

OnpefenieHne CpefHed CKOPOCTH CKOJNBKEHUS OpycKa WM
JBIKCHUS LIApUKa [0 HAKJIOHHOW IIOCKOCTH. OnpeaeneHue
YCKOpPEHUSI Telna IpHd PABHOYCKOPEHHOM JABMKCHHUH IO
HaKJIOHHOM MIIOCKOCTH.

HccnenoBanve 3aBUCMMOCTH  IIyTM  OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHHH 0e3 Ha4albHOW CKOPOCTH.
[IpoBepka rumoTessl: €ciiu Npy PAaBHOYCKOPEHHOM JIBH)KEHUH
0e3 HauyaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK PsAJ HEUETHBIX
YHCell, TO COOTBETCTBYIOIIME TPOMEXKYTKH BpPEMEHHU
OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS CKOJNBKEHUS OT
CHJIBI HOPMaJIbHOTO JaBieHus. Onpeaenenue KodppuureHTa
TpeHust ckoibxkeHusa. OmnpeneneHne XECTKOCTH MPYKUHBIL.
Omnpenenenne pabOTBI CHIBI TPEHHS TPU PABHOMEPHOM
JABMKCHUU TCJ1a 110 I‘OpH?,OHTﬁJ'[BHOﬁ IMOBEPXHOCTH.
Omnpenenenue paboTHI CHIIBI YIIPYTOCTH PU NOABEME TPy3a C

HUCIIOJB30BAHUEM HCIIOABHIXKHOT'O M IIOABUKHOI'O OJIOKOB

8.28

8.29

®dusnueckue SBICHUS B nopupojec: IMpUJIMBBI KU OTJIMBBHI,
JABMOKCHHUC  IIJIAHCT ConHeyHOMI CUCTCMbI, PCAKTHBHOC

ABHUKCHUC )KUBBIX OPraHU3MOB

Texauyeckue YCTpOﬁCTBaZ CIIMAOMETP, JATUYHUKU IMOJIOKCHUA,

pacCTodHuA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHME KOJIEFAHU A U BOJIHBI

9.1

Konebarenbnoe JABHKCHUC. OcCHOBHEIE XapPaKTCPUCTHUKHU

KoJIeOaHMii: Nepuona, 4acTtora, aMIjinTtyia




9.2

Matematnueckuii U NpYXUHHBIN MasTHUKH. [IpeBpamenue

OHEpruu npu KoJIe0aTeILHOM JBWKCHHUHA

9.3

3aryxawomue koneOaHusA.  BbIHYyXIeHHBIE  KoJieOaHUs.

Pe3onanc

9.4

Mexanunueckrie BOJHBL. CBOWCTBA MEXaHHYECKUX BOJIH.
IIpomonbHBIe W TOMEPEYHbIC BOJHBI. J[JIHHA BOJHBI |
CKOpOCTh €& pacmpocTpaHeHus. MexaHW4YecKre BOJHBI B

TBEPIOM TeJle, CEHCMHYECKHE BOJTHBI

9.5

3Byk. ['pomMkocTh 1 BeicoTa 3ByKa. OTpaskeHne 3ByKa

9.6

WudpasByk u ynbTpaszByk

9.7

[IpakTuueckue paboOTHL:

Onpenenenve YaCcTOTHI u nepuoaa KosieOaHuit
MaTEeMaTHYECKOT'0 MasTHHUKA.

OnpeneneHne 4acTOTHl W MEpHOAa KoJieOaHWH TPYKUHHOTO
MasiTHUKa

HccnenosBanue 3aBUCHMOCTHU nepuoja KoseOaHuit
MNOABCIICHHOTO K HUTHU I'py3a OT AJIMHBI HHUTH. I/ICCJ'ICILOBaHI/Ie
3aBHCHUMOCTH NIEPHO/A KOJNEOaHNUH NMPYKUHHOTO MasiTHUKA OT
Maccel rpy3a. [IpoBepka He3aBUCHMMOCTH Nepuoja KojieOaHui
rpys3a, HIOABCIICHHOI'O K HUTHU, OT MACChI I'py3a U JKECTKOCTHU

MIPYXHUHBI. M3MepeHue yckopeHus: CBOOOTHOTO MaIeHUs

9.8

@du3nyeckre SABJICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
’)KUBOTHBIMH, 3€MJIETPACEHUE, CEUCMUYECKHUE BOJIHBI, IlyHAMH,

9X0

9.9

Texuuueckue YCTpOMCTBA! JXO0JIOT, HCIIOJIb30BaHUE

yIBTpa3ByKa B OBITY M TEXHHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

ONEeKTpOMarHuTHOE TOJe. OJEKTPOMAarHWTHBIE  BOJHEI.

101 CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH

10.2 [kamna 37eKTpOMarHUTHBIX BOJIH

10.3 OnektpomarHuTHas mpupona cBeta. CKOpoOcTh  cBerta.

' BosiHOBBIE CBOIICTBA CBETA

[IpakTudeckue paboTHI;

104 M3yueHue CBOKMCTB JIICKTPOMAarHUTHBIX BOJIH C ITOMOIIBIO
MOOWJIBHOTO TeaehoHa

105 Ousnyeckre SBICHUS B MPHUPOJE: OMOIOTHIECKOE JICHCTBHE

BUIUMOTO,  yIbTpauoIeTOBOTO M PEHTTEHOBCKOTO




W3ITy4eHUH

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JICKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlygeBast Mmomens cBeTa. MiIcTouHHKH cBeTa
11.2 [IpsiMmonuHeitHOE pacpoCTpaHEeHUE CBETa
113 Otpaxkenne cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cpera. llomHoe
' BHYTpPEHHEE OTpaXCHHE CBETa
115 Jlunza. Xon myueit B TuH3e
116 Onrtuueckass cuctemMa (oroammapata, MHUKPOCKONa H
' TeJIeCKoma
117 I'maz3 kak onrudeckass cuctema. biIM30pyKocTh |
. JaTbHO30PKOCTh
118 Paznoxxenue Oenoro ceera B crnekTp. OmnbiTel HbroTOHA.
. Crnoxenne CIIEKTpaJIbHBIX IIBETOB. ﬂI/ICHepCI/IH CBE€Ta
[pakTuueckue paboOTHL:
1 UccnenoBanre 3aBHCUMOCTH YTila OTPAKEHHSI CBETOBOTO
Jy4a OT yriia maJleHusl.
WzydyeHne xapakTepuCTHK W300pakeHUs TMpeaMera B
IJIOCKOM 3epKale.
UccnenoBanre  3aBUCHMOCTH ~ yIyla  MPEIOMIICHUS
119 CBETOBOI'O JIy4a OT yIJiia MaJIeHHs Ha TPAHHIIE «BO3IYX — CTEKIION.
' [lony4yenne wu300pakeHWH ¢ TOMOLIBIO coOuparomei
JIUH3HI.
Ompenenenre POKYCHOTO PACCTOSIHUS U ONTHICCKON CHITBI
cobuparomeit JIMH3HI.
OMBITHI 10 Pa3JI0KEHUIO OETIOT0 CBETA B CIIEKTP.
OnbITHl 10 BOCHPUATHIO IBETA IMPEIMETOB TIPH UX
HaOJIIOJICHUH Yepe3 1BETOBBIE (PUIILTPHI
®dusndeckue siBeHUs B npupoe: 3armenus Conana u JIyHsl,
11.10 [BETa TEJ, ONTHUYCCKHE SIBJICHUS B aTMmocdepe (mBer HeOa,
pedpakiys, pamgyra, MEPax)
1111 TexHUYeckue YCTpPOHCTBAa: OYKH, TNEpUCKOM, (hoToammapar,
' ONITUYECKUE CBETOBOIBI
12 KBAHTOBBGIE BJIEHUA




OmneiTel Pesepdopaa u nanerapHas Moaeib atroMa. Mojenb

121
aroma bopa
122 Ucnyckanne u moriomeHue cBeTa aToMoM. KBaHTHL
' JIuneiyarsle CIEKTPBI
12.3 PagnoaktuBHOCTE. Asb(a, OeTa- 1 raMMa-U3TydeHUS
124 Crpoenne atomHoro snpa. HyxioHHas Momenb aTOMHOTO
' siapa. M30Tonsl
125 PannoaktuBHble mpeBpawieHus. Ilepuox  momypacmaga
' ATOMHBIX siiep
126 SnepHble peakuuu. 3aKOHBl COXpPaHEHHUS 3apsiiOBOIO U
' MaccOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MacChl ¥ SHEPTHH
128 Peakuuu cunte3a u genenust sngep. VICTOUHHMKU SHEpruu
' ConHua u 3837
12.9 SnepHast sHepreTuka. [[elicTBUE paguOaKTUBHBIX H3IIy4CHHM
' HAa >KUBBIE OPTraHU3MBI
[IpakTuueckue pabOTHIL:
Habnionenne  CIOmHBIX M JIMHEWYAThIX — CHEKTPOB
HA3Ty4EHUS.
12.10
HccnenoBanne TpeKkoB: M3MEPEHHE 3HEPTUM YACTHIBI T10
TOpMO3HOMY ITyTH (TI0 (hoTorpadusim).
Wzmepenne pagnoakTHBHOTO hoHa
dusznueckue  SBICHUA B IPUPOJE:  ECTECTBEHHBIN
1911 pannoakTUBHBIA (DOH, KOCMHUYECKHE JIyYd, PaJHOaKTHBHOE
' HU3ITyYEeHHUE MIPUPOIHBIX MHHEPAJIOB, JlelicTBHE
pPaannOaKTUBHBIX 1/13nyquH171 Ha OpraHu3M 4€JIOBEKa
1212 TexHU4ecKue yCTPOMCTBA: CIIEKTPOCKOI, WHIWBHIyaJIbHBIN

J03UMeTp, kamepa Buiibcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIEI'O

IIpoBepsieMble TpeGOBaHNS K NPeAMETHBIM pPe3yJbTaTaM 0a30B0I0
YPOBHSI OCBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrPpaMMbl OCHOBHOI'O
o0urero oopazoBanus Ha ocHoBe PI'OC

ITonumanue posnn (U3MKKM B HAYYHOM KapTHHE MUpA; cOPMHPOBAHHOCTH
0a30BBIX MPENCTABICHUN O 3aKOHOMEPHOM CBS3M M TTO3HABAEMOCTH SIBJICHUI
NIPUPOABI, O POJIM IKCIIEPUMEHTa B (PU3MKE, O CHCTeMOOOpasyroueld ponu
(GU3NKU B pa3BUTHH ECTECTBCHHBIX HAyK, TEXHHKH M TEXHOJIOTHH, 00
DBONIOUMK  (PM3WYECKWX 3HAHMH W WX pPOIM B  IEIOCTHOH
€CTECTBCHHOHAYYHON KapTHHE MHpA, O BKIAJE POCCHUICKHX U 3apyOe:KHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYKAIOLIETO

MHpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUA O BHJAX MaTepuul (BEIIECTBO W II0OJE), O ABIKEHUH KaK Croco0e
CYLIECTBOBAHUSI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOH TEOpUH CTPOCHHS
BEIIECTBA, O (PU3MYECKOl CYIIHOCTH SBICHUH NPHPOABI (MEXaHUYECKHUX,
TETUIOBBIX, 3JIEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHUE pPa3lIUYaTh SBICHUS
M0 ONHCAaHWI0 WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOe (U3NYeCKOe SIBICHHE; YMEHHE DPaclo3HaBaTh
NpOSIBIIEHHE W3YYECHHBIX (U3MUECKUX SBICHUH B OKPYXKalolleM MHUpE,

BBIJIETISIS X CYIIIECTBEHHBIE CBOMCTBRA (TIPU3HAKH)

OBPA3OBAHUA
Kon
MPOBEPSIEMOT0
TpebdoBaHMS
1
2
3
4
5

BJIa,Z[eHI/Ie OCHOBAaMH HOHATHHHOIO arrmapara WU CHUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIHOJB30BAaHUC HUX IJI PCHICHUA y‘ieGHBIX 3aa4; YMCHHC
XapaKTeprU30BaTh CBOIiCTBa TECII, (1)H3I/I‘ICCKI/IG SABJICHUS W HPOLECCCHI,

HCIIOJIB3YS (bYH,I[aMeHTaJ'ILHLIC " SMITUPHUICCKUC 3aKOHbI

VYMeHHne ONnucHBaTh HN3y4YCHHbBIC CBOMCTBa TEl H (1)H3I/I"ICCKI/IC SIBJICHUA,

HCIIOJIB3YS (1)I/ISI/I'{CCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOTO TMO3HAHUS C YYETOM COONIOJCHHS
npaBuiI 0€30MacHOro Tpyia: HabmoaeHne GU3NIECKUX SBICHUI:

YMEHHE CaMOCTOSITEIBHO COOMpPATh DKCIIEPUMEHTAJIbHYIO YCTaHOBKY W3
JaHHOTO Habopa 00OpyIOBaHUS MO0 WHCTPYKIUH, OMUCHIBATH XOJ OIBITA H
3aIMCHIBATH €r0 Pe3yNbTaThl, (HOPMYITUPOBATH BHIBOJIBI,

MPOBEJICHUE TPSMBIX W KOCBEHHBIX HW3MEPCHHU (PU3UYCCKUX BEIMYWH:
yMeHHe IJIAaHUPOBATH HM3MEpEeHus, CaMOCTOSTEIHHO cobuparb
OKCIIEPUMEHTAIbHYI0 YCTAHOBKY 10 HWHCTPYKIINH, BBIYHCIATh 3HAUYECHHE

BEJIMYMHBI W aHAJTU3WPOBATh MOIYYCHHBIE PEe3yJbTaThl C YUYETOM 3aJaHHOU




MOTPEITHOCTH PE3yNIbTaTOB U3MEPEHUM;

MIPOBEICHHE HECIOKHBIX SKCTIEPUMEHTAIBHBIX UCCJIEIOBAHMUI;
CaMOCTOSITENTFHO COOMpaTh JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY U TPOBOIUTH
WCCIIEIOBAHNE TI0 WHCTPYKIWH, MPEICTABIATH IOJTyYeHHBIE 3aBUCHMOCTH
(M3MYeCKUX BETMYHH B BHJE TAOIHUI U TPpapuKOB, yIUTHIBATH MOTPEITHOCTH,

JACJIaTh BBIBOABI IO PE3YyJIbTaTaM HUCCIICAOBAaHUA

[Tornmanue XapakTEPHBIX CBOHCTB (PU3MYECKUX MOJCNIEH (MarepraibHas
TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, MOJICIM CTPOCHUS Ta30B, KUIAKOCTEH H
TBEPABIX TEI, IUTAHETapHAsh MOJENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO

A7Ipa) ¥ yMEHHUE MPUMEHSTh UX U1 00BsICHEHHUS (PU3MUECKUX TTPOIECCOB

Ymenne o0bICHATh (PU3NUECKUE TIPOLIECCHI M CBOMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBIISITH IPUYMHHO-CIICAICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OIMOPOM
Ha W3YYCHHbIC CBOHCTBa (U3UYECKUX SIBICHUH, (U3NYECKUE 3aKOHBI,

3aKOHOMCPHOCTHU U MOACIN

YmMmenue pemats pacu€THble 3a1auu (Ha 6aze 2 — 3 ypaBHEHHIl), UCTIONB3YS
3aKOHbI U (I)OpMyJIBI, CBJ3bIBAIOIINEC (bI/I3I/I‘I€CKI/IC BCIINYMHBI, B 4aCTHOCTH,
3allUChIBATh KPATKOC YCJIOBHUC 3aaa4yM, BBIABIATL HCEAOCTAIOMIME OJaHHBIC,
BBIOMpaTh 3aKOHBI W (OpPMYNbl, HEOOXOAMMBIE [UIA €€ peleHHs,
UCIIOJIb30BaTh CIPAaBOYHBIE JIAHHbIE, HPOBOAWUTH Pacu€Tbl M OLIEHUBATH
PCAIMCTUYHOCTL IIOJYYCHHOI'O 3HAUCHHA (1)I/I3I/IIIGCKOI>‘I BCJIMYUHBI, YMCHUC
OTPENIeNIATh Pa3MEPHOCTh (PHU3MYECKOH BEINUYMHBI, TMOJNyYEHHOW MpH

PpCUICHUH 3a1a491

10

11

YMeHHe XapaKTepu30BaTh NPHUHLMIIBI JICUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX HPHOOPOB, M IPOMBIIIICHHBIX TEXHOJIOTHYECKUX
MPOILIECCOB 10 UX OINMCAHUIO, UCTIOJB3YSl 3HAHHUS O CBOMCTBaX (PM3MUECKUX

SIBJICHUI U HCO6X0)II/IMI>IG (1)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

YMeHHe HCHONb30BaTh 3HaHMSA O (PU3MYECKHX SIBJICHUSX B ITOBCEIHEBHOW
KHU3HH JUIs oOecriedeHus] 0e30MacHOCTH TpU OOpameHHd ¢ OBITOBBIMH
nmpuOopaMu W TEXHHUYECKHMH YCTPOMCTBAMH, COXpPAHEHHS 3[0POBBS U
COOJIOJICHUST HOPM SKOJIOIMUYECKOrO IIOBEJCHMS B OKpy’Karolled cpeze;
NOHUMaHWE HEOOXOAMMOCTH TNPHUMEHEHHS JOCTHXKEHHH (QU3UKH U

TEXHOJIOTHI AJId palilMOHAJIBHOT'O TPHUPOJA0IIOJIBE30BaAHUA

OneiT  ToOWCKa, TpeoOpa3oBaHMs W NPEACTaBIeHUS  HMHOOpPMALUU
(U3MYECKOTO0  COIEPIKaHUS  C  KCIOJIB30BAaHWEM  MH(POPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJOTHH; yMEHHE OIEHHBATh JOCTOBEPHOCTH
MOJIYICHHOW  WMHGOpMAaWh HAa  OCHOBE  HMMCIOIIMXCA 3HAHUA |

JOMOJHUTCIIbHBIX HMCTOYHHUKOB; YMCHHC HCIIOJIb30BaTh IIPHU BBIIIOJIHCHUU




y4eOHBIX  3alaHull  HAyYHO-TIOMYJSIPHYHO  JIUTEpaTypy  (U3NYECKOTO
COJICPKaHUsl, CIIPABOYHBIC MaTepUANBI, Pecypchl ceTu MHTEepHET, BlIajeHue
0a30BBEIMH HaBBEIKAMH TIpeoOpa3oBaHus HWHGOpPMAIWH W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTyI0; YMEHHUE CO3/IaBaTh COOCTBCHHBIC TUCEMEHHBIC M YCTHBIC

C006H_ICHI/I$[ Ha OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKNX HCTOYHUKOB




INEPEYEHbD 2JIEMEHTOB COJAEPKAHMUSA, IPOBEPSAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHNS
1 MEXAHWYECKUE ABJIEHUA
11 Mexanndeckoe aBwxkeHHe. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTh
' JBUKEHUS
PaBHOMepHOe U HepaBHOMepHOoe aBkeHHe. CpemHssi ckopocTt. Dopmyrna It
1.2 BBIYHCIICHHS CPeTHEH ckopocTu: V = S/t
PaBHOMEpHOE MpsSIMONMHENHOE BHKEHUE. 3aBUCUMOCTh KOOPAUHATHI Tella OT BPEMEHU
B CIIy4ae paBHOMEPHOTO MPSMOJUHENHOTO IBHKEHHUS:
13 w(f)=x,+uf
I'paduky 3aBUCHMOCTH OT BPEMEHH JJIsl TPOEKIUU CKOPOCTH, MIPOCSKINH MTePEeMEIICHHS,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM HPSMOJIMHEHHOM JIBH)KEHUH
3aBUCUMOCTh KOOpJAMHATHl Tela OT BPEMEHH B CIyyae pPaBHOYCKOPEHHOTO
MPSIMOJUHEHHOTO IBUKECHUSL:
3
Sy =vg, =+ a = ;
2
@opMyJIbl IS MPOEKLUU MTEPEMELICHMS], ITPOECKIIUU CKOPOCTU U IIPOEKIUU YCKOPEHHUS
[IpY pPAaBHOYCKOPEHHOM IIPSIMOJINHEWHOM JIBH)KCHUM:
2
14 .sx(r)=u‘]x-a‘+ax-3,
U.\'(f) =Up, +a, £,
a.(f) =canst,
U:.'rz - Ul.r: =2a.‘rsx
I'paduku 3aBHCUMOCTH OT BPEMEHH AJISl NMPOEKLUUHU YCKOPEHHMS, MPOEKLUUH CKOPOCTH,
[POCKUUU IEPEMELICHUS], KOOPAUHATHI IPU PABHOYCKOPEHHOM IPSIMOJUHEHHOM
JABMKCHUU
CBobonnoe manenue. PopMmyibl, OIMUMCHIBAaIOIINE CBOOOJHOE TAJCHUE Tela 110
15 BEPTHKANIN (IBM)KEHHWE TeJla BHU3 WM BBEPX OTHOCHUTENHHO MOBEPXHOCTH 3EMIIH).
. I'padviku 3aBUCIMOCTH OT BpEMEHH MJIsl IPOEKIIMU yCKOPEHHS, MMPOESKIIMA CKOPOCTH U
KOOPAWHATHI TP CBOOOAHOM MaICHUH TeJla 10 BEPTUKAIH
CkopocTh paBHOMEPHOI'O ABHXKEHHUS Tejla [0 OKpYyKHOCTU. HarpaBienue ckopoctu.
L6 dopmyna 1y BEIYUCICHUS CKOPOCTH Yepe3 Paguyc OKPY:KHOCTH U TIEpHo 00paleHus:

2MR
L=
T




HeHTpOCTpGMI/ITCJ'ILHOG YCKOpCHHC. HaHpaBJ’ICHI/IC HECHTPOCTPCMUTCIIBHOTO YCKOPCHHA.

GbopMyna JJI1 BBIYUCIICHUA YCKOPCHUA:

2
_uw
=R

®opmyna, CBA3BIBAIONIAS TEPHOJ] H YACTOTY OOPAICHHS:

1
V= =
T

Macca. ITnotHocTs BemecTsa. @opmMyina sl BBIYUCIEHUS TUIOTHOCTH:

_m

1.7 V
1.8 Cuna — BexkTopHas Qusndeckas BeanunHa. CIOKEHUE CHT
1.9 SBnenne uneprun. Ilepsslit 3akon HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHanpaBJIeHHOCTh BEKTOPA YCKOPEHHUS TeJla U BEKTOPa CHJIBI, IEHCTBYIOIIEH Ha TEIO
Bzaumoneiictue tein. Tpetuit 3akon HeroToHa:
F, ,=-F
1.11 2 1—=2
Tpenue nokost U TpeHHe CKoIbKeHust. PopMyIia Al BBIYUCICHUS MOAYJISL CHIIBI TPEHUS
CKOJIBKEHHSL:
F_=u-N
1.12 p=H
Hedopmanus tena. Ynpyrue u Heynpyrue aegopmanuu. 3akoH ynpyroi aedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 Bcemupnoe Tsarorenne. 3aKOH BCEMHPHOTO TATOTEHUS:




1.15

my -mA
F=G- 1—1*
R
Cuna TspKecTd. Y CKOpeHHe CBOOOIHOTO Ma/leHHS.
dopmyra TSt BRIYACICHHS CHITBI TSHKECTH BOJIM3H MTOBEPXHOCTH 3emun: F = mg.
Jsmxenne ianet Bokpyr Comnana. [lepBas kocMudeckasi ckopocts. HeBecomocTs u

neperpysku
Nmmynsc Tena — BekTopHas pu3nveckast BeTUIUHA.
=mi

I/IMHYJ'H)C CHCTEMEI Tel. MI3MeHeHne HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

1.17

1.18

1.19

3aKkoH COXpaHCHUA UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
P=nyuy +m, U, =const
PeakTuBHOE ABMKEHUE

Mexanunueckas padora. @opmMyna i BEIYUCICHUS paOOThI CUIIBL:

A=Fscosc

MexaHu4eckast MOIIHOCTb:

nv=24
I

Kunernueckas u noreHuansHas s3Heprus. GopMyiia A BBIYUCIECHUS KHHETHYECKON
SHEPTrHUH:
2
E. - mu
SN
Teopema o kuHeTHYeCKOH 3Heprun. Gopmyna s BEIYUCIEHUS IOTEHIIAJIbHOMN

OHEpruu Tejia, HOAHATOTO

HaJ 3eMIén:

E,=mgh

Mexannueckas OHEprus:
E=E,+E,

3aKoH COXpaHEHUsI MeXaHI4YecKoil sHeprun. Gopmyria It 3aKOHA COXPaHEHUS
MEXaHWYECKOW YHEPTUH B OTCYTCTBHUE CHII TpeHuUs: E = const.

HpeBpaH_[eHI/IC MEXaHUYECKOM SHCPruv Npu HAJINIUHN CUJIbI TPCHHA.

1.20

HpOCTbIC MEXaHU3MEL. «30JI0TO¢ MMpaBUJIO» MCXaHUKH.




1.21

1.22

Peruar. MomenT cumsl: M - Fl.

YcnoBue paBHOBECHS phluara:
M, +M, +..=0
[ToaBmxHBIH 1 HeTOABKHBIN 0710KH. KIT/] IpoCTRIX MEXaHU3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

HaBnenue TBEpAOTO TENA.

dopmyra Tt BRIYHCICHHUS JaBICHUS TBEPIOTO Tema!

_F
p_S'

JaBnenue raza. ATMocepHoe 1aBIeHHe.

FI/IIIpOCTaTI/I‘ICCKOC JaBJICHUEC BHYTPU KXKUJKOCTH.

@opMyia Ju1sl BBIYMCIICHUS 1aBIECHUS BHYTPH KUJKOCTH:

p=pgh+p_,

3axoH [lackans. ['unpasBnndeckuii mpecc

1.23

1.24

3akon Apxumena. @opmyna IS ONMpeaeseHUsT BBITATKUBAIONICH CHIIBI, NEHCTBYIOIICH
Ha TeJo, NOTPYKEHHOE B KUJKOCTh WM ra3:

F Apm. T pgV
VYcnosue miaBanus tena. [napanue cy0B U BO31yXOIUIaBaHUE

Mexannueckue KojeOaHMs. AMIUINTYHA, Nepuo] M dacrora kosebanuil. dopmyna,

CBSI3BIBAIONIAS YACTOTY U MEPHO]] KOJICOaHHUH:

1.25

Marematnueckuii ¥ TpPYXKHUHHBIM  MasTHMKHM. lIpeBpamieHue SHEpruM  IpHU

KoJIe0aTeTLHOM JABWKCHHUHA

1.26

3aTYXaIOH_II/IC KoJieOaHus. BBIHy)KZ[eHHBIC konebanus. Pe3oHanc

1.27

MexaHndecKrue BOJIHBI. HpOJIOHLHI)IC " TIOTNICPEYHBIC BOJIHEBI. ,ZIJII/IHa BOJIHBI U CKOPOCTh

pacnnpoCTpaHCHU BOJHBL:

L=v-T

1.28

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/IC 3BYKOB0ﬁ BOJIHBI Ha T'PpaHUIIC IBYX CPCAH.

Hudpas3Byk u yIbTpa3ByK

1.29

Ipaxmuueckue pabomol




Uzmepenne cpeaHeil MIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL, KECTKOCTH MPYKUHBI;
Kod(duLIMeHTa TPEHUSI CKOJIBKEHUS; pabOThl CUIIBI TPEHHS, CUJIBI YIPYTOCTH; CpeaHer
CKOPOCTH JIBW)KEHHS OpycKa IO HAKIIOHHOW TUIOCKOCTH; YCKOpEeHHs Opycka IpHu
OBIDKEHWM TI0 HAKIOHHOM  IDIOCKOCTH, YacTOTBl W  Tepuojma  KoJjeOaHui
MaTeMaTHYECKOTO MAasTHHUKA; YaCTOTHl M Teprona KoieOaHuil MpyKHHHOTO MAasTHHKA;
MOMEHTa CHIIbI, AEUCTBYIOIETO Ha pbIYar; paboThl CUIIBI YIIPYTOCTH MPU NOABEME Tpy3a
C TIOMOIIbIO HETOJBM)KHOTO OJI0Ka; paOdOTHl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C
TTOMOIIIBIO TIOABIKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBON CHIIBI OT 00BEMa MOTPYKEHHON YacTH Teia
N OT INNIOTHOCTH XUIAKOCTHU, HEC3aBHCHUMOCTHU BBITaHKHBaIOHICﬁ CHJIBI OT MacCCHhI T€Jia,
CUJIbI TPCHHA CKOJBXCHUA OT CUJIBI HOPMAJIBHOT'O JAaBJICHUA U OT poJa IMOBECPXHOCTHU,
CHJIBI YIPYTOCTH, BO3HHUKAIOMIEH B TNPYXHHE, OT CTENEeHU JePOpMaluyl TPY>KUHEI,
ycKopeHusi Opycka OT yriia HakJIOHa HampaBJIolIed; mepruona (J4acToThl) KoJeOaHWi
HUTSHOTO MAasTHHKA OT JJMHBI HHUTH; MEpHoJa KoieOaHWi MPY>KHHHOTO MasTHHKA OT
Macchbl Ipy3a M JKECTKOCTH IPYXKHHBI, HCCIECNOBAHUE HE3aBUCHUMOCTU IIEPUOAA
KOJICOaHWI HUTSHOTO MAasTHUKAa OT Macchl rpy3a. IIpoBepka yciioBHsS paBHOBECHS

pbluara

1.30

Duszuueckue s61eHUS 8 npupode.‘ IMPUMEPLI ABUKCHHUA C PA3JIMYHBIMH CKOPOCTAMH B
JKHBON M HEXKHUBOM npupoae, I[eﬁCTBPIe CUJIbI TPCHUSA B IIPUPOAC U TCXHUKE, IPUIIMBBI U
OTJIMBBI, IBHXXCHHC IIJIAHCT ConHeuHoH CUCTCMBbI, PCAKTHBHOC JAIBUIKCHUC IKHUBBIX
OpraHu3smMoB, pbldaru B TCJIC YCJIIOBCKA, BJIIMAHHUC aTMOC(l)epHOFO JAaBJICHHUS Ha JKHBOH
OpraHuvsm, IUIaBaHHUC pI)I6, BOCIIPUATUE 3BYKOB JKMBOTHBIMH, 3CEMIICTPACCHUC,

CECMUYECKHE BOJIHBI, IIyHAMHU, 3XO

1.31

2.1

2.2

Texnuueckue ycmpoiicmea: CIUJOMETP, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U yCKOPEHMS,
JMHAMOMETp, TOJIIAITHUKHA, PAKEThl, PhIYar, MMOJABMXKHBIH W HETOABHMKHBIN OJIOKH,
HAKJIOHHAs IUIOCKOCTb, INPOCTBIE MEXaHW3MBbl B OBITY, COOOIIAIOMINECS COCYIIBI,
YCTPOICTBO BOJAONPOBOA, THAPABIMUYECKUN MPECC, MAHOMETP, OapoMeTp, BBICOTOMED,

MIOPITHEBON HACOC, apeOMETP, 3XO0JIOT, UCIIOIb30BaHNE YIbTPA3ByKa B OBITY M TEXHHUKE
TEIIJIOBBIE ABJIEHUA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIIECTBA.
Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHMI BeulecTBa. Kpucraminmaeckue
u amop(HbIe Tena

I[BI/I)KGHI/IC qacTul BCHICCTBA. CBs13b CKOpPOCTHU ABMIKCHHSA HYaCTHULl C TeMnepaTypoﬁ.

bpoyHoBckoe nBmwkenue, nuddy3us

2.3

CMmauuBaHHC U KalmWJUIAPHBIC ABJICHUS

24

TemnoBoe pacmmpeHUC U CxKaTUueC

2.5

TemoBoe paBHOBECHE

2.6

BuyTpennss sHeprus. Pabora u Teruronepenaya Kak CrocoObl U3MEHEHHs BHYTPEHHEH




2.7

2.8

2.9

SHEPTUHN
Buns! Temnonepenaun: TEIUIONPOBOAHOCT, KOHBEKIHS, H3IyUeHHE

Harpepanue u oxnaxjaenue tena. KoaudecTBo TeNIoThl. Y aeabHas TemI0EMKOCTh:

O=cml(t,~t)

3aK0H COXpaHEHWs YHEPTHUHN B TEIIOBHIX ITpolleccax. Y paBHEHHE TEIUIOBOrO OanaHca:

O +0,+..=0

2.10

Hcnapenue u koHneHcanus. MI3MeHeHUue BHYTPEHHEH SHEPTUU B MPOLIECCE UCTIAPEHUSI U

KoHJeHcanuu. Kunenne )uakocTy. Y aenbHas TerioTa napooodpazosanust: L = Q/m

2.11

2.12

2.13

BnaxunocTs Bo3iyxa

IInaBnenue u kpucramimzauus. M3MeHeHUMe BHYTPEHHEM SHEPruu NpU IUIABICHUU U

KpucCTalsin3aluu. V aenpHas TEIUIOTA IUIABJICHUS

0

m

BHYTpeHHSISI OHEpTrHd CTropaHusd TOILJIMBA. y,[[eJ'ILHaSI TCIUIOTA CrOpaHus TONJIMBA: ( =

Q/m

2.14

[punnumne! padoTs! Termnosbix Asurareneid. KI1[ termoBoro qurarens

2.15

IIpaxmuueckue pabomut

W3mepenne yAeabHOH TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOrO BOJOH KOMHATHOW TeMIlepaTypbl (PUKCHpPOBAaHHOH Macchbl, B
KOTOpYIO OIYILIEH HarpeTblii LMIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOI'O HarpeThIM
MWINHAPOM, IIOCJIE OIMYCKaHHd €ro B BOIAY KOMHATHOM TEMIICPATYPHI; OTHOCHUTEIBLHON
BJIQXXHOCTH BO3/yXa, YHGHBHOﬁ TCIIJIOTHI IUJIABJICHUA JIbAA. I/ICCHCZ{OB&HI/IC U3MCHCHUA
TEMIICPATYpPbI BOABI IIPU PA3JIMYHBIX YCJIOBHUAX; SABJICHUA TeriooOMeHa npu

CMCIIMBaHUHU XOJIO,I[HOﬁ u ropﬂqeﬁ BOJBI; IMpoLecca NCapCHUs1

2.16

Dusuueckue s61eHUS 8 npupode: MIOBEPXHOCTHOC HATSAXKCHUE U KAITMJUIAPHBIC SABJICHUA B
npupoaAC, KpUCTAJLJIbl B MPUPOALC, U3ITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHuC BO,I[OéMOB, MOPCKHUEC

6pI/I3BI; O6p3.30BaHI/Ie POCEHL, TYMaHa, MHECA, CHCTa

2.17

Texnuueckue yCl’l’tpOﬁCWlG(l.’ Kalnmwuidpbl, TPUMEPLI HCIIOJIB30BaHUA KPUCTAJIIOB,
)KHI[KOCTHBIﬁ TCPMOMETP, AATUUK TCMIICPATYpPbl, TCPMOC, CUCTCMa OTOIUICHUSA JOMOB,

TUTPOMETPEI, ICHXPOMETP, TapoBasi TypOWHA, TBUTATENh BHYTPEHHETO CTOPAHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA




3.1

3J'ICKTpH3aHI/I$I TCII. I[Ba BHU A DJICKTPUYCCKUX 3apA10B

3.2 BzanmoeiicTBue 3apsokeHHbBIX Tell. 3akoH Kynona
3.3 3aKOH COXPaHEHUS ICKTPUICCKOr0 3apsiaa
34 OnekTpudeckoe moiie. Hanpssk€HHOCT AIeKTpU4ecKoro nodist. [I[puHImn cyneprno3uimm
ANEKTPUIECKHX T0JIeH (Ha KaueCTBEHHOM yYPOBHE)
35 Hocurenu snextpuyueckux 3apsaaoB. JeHcTBHE 3JEKTPUYECKOTOo OIS Ha SJCKTPHUSCKUE
3apsasl. [IpoBOTHUKY ¥ TUATIEKTPUKHI
[MocTostHHBIA 3meKkTpuyeckuid Tok. [ledicTBusA snekTpuueckoro Toka. Cuia ToKa.
Hanpsixenue.
3.6 I=qg/t,U=A/
DIEeKTPUIECKOE COMTPOTUBIICHUE. Y IETHHOE IJEKTPUIECKOE COITPOTHUBRIICHHUE:
3.7 R =pl/S
3akon Oma Jutst yaacTka snekrpudeckoit menu: | = U/R
3.8
[TocneaoBaTebHOE COSIMHEHHE TPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
39 [NapamienbHoe COeTMHEHUE TIPOBOJHUKOB PABHOTO COTPOTHUBIICHHMSL:
U=U;I=1+I;R="1.
2 2 2
CMelanHbIe COeTMHEHUS TIPOBOIHUKOB
Pa6ora u morHOCTH 35ekTpudeckoro toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 2
: O=I"-R-t
3.1 OneiT Dpcrena. MarHuTHOE 1oJie MPSIMOrO MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOU
WHAYKIAA
3.13 MarauTtHOE ToJie ITOCTOSIHHOTO MarHuTa. B3aumoieiicTBre MOCTOSHHBIX MArHUTOB
3.14 JleficTBEe MarHUTHOTO TTOJISI HA TIPOBOTHUK C TOKOM
3.15 OmerTer @apanes. SIBeHne AIeKTpOMarHuTHOW HHAYKIHH. [IpaBwio Jlena
3.16 Ipaxmuueckue pabomol




W3mepenne »iIeKTpUYECKOr0 COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH 3JICKTPUUYECKOTO
TOKa; pa0OThI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JIAMTIOYKa), OT HANpsHKeHHWS Ha KOHIAX MPOBOIHHKA; 3aBUCUMOCTH COMPOTHUBIICHHUSA OT
JUTHHBI IPOBOAHUKA, TUIOIIAIN €TO MOTIEPETHOr0 CEYSHHS U YACIbHOTO COPOTHBIICHHS.
[IpoBepka mpaBuna JUisi DIEKTPUYECKOTO HAMNPSKEHUS TPU  TOCIEAOBATEIHLHOM
COCIMHCHUM TIPOBOAHUKOB; TpaBuUiia [JII CHUJIBl DJIEKTPUYECKOTO TOKa MpHU

MapajuIeT-HOM COSTUHEHUH TIPOBOTHUKOB (PE3UCTOPHI M JIAMIIOUKA)

Duzuueckue s161eHUs 8 npupode: SJICKTPUYCCKUC SABJICHHUA B aTMOC(bCpe, SJICKTPUICCTBO

3.17 JKUBBIX OPTraHU3MOB, MAarHUTHOE TI0JIe 3eMIIH, Apeii] MOI0COB, POIh MATHUTHOTO TIOJIS
JUIs1 )KU3HU Ha 3eMiie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTaT, CUETUMK
318 JIEKTPUYECKON  SHEPIUH,  DJIEKTPOOCBETHUTENIbHBIC  NPHOOPHI,  HArpeBaTeNIbHBIC
' ANIEKTPONPUOOpHEl  (TIPUMEPBI), DIEKTPUYECKUE TMPEJOXPAHUTENH, 3JIEKTPOMArHUT,
AIIEKTPOIBUTATENb TIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIC BOJHEL. [lIkana 3eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas mogens cBeta. [IpsimonmHeliHOE pacipocTpaHEeHUE CBETa
3.21 3akoH oTpakeHus cBeTa. Ilnockoe 3epkano
3.22 [penomiienne cBeta. 3aKOH NPEIOMIICHHUS CBETa
3.23 Hucnepcus ceeta
3.4 Jlunza. Xop mydeit B mun3e. okycHOe paccTosiHue TUH3bI. OnTHdeckas cuia JIMH3bL D
' =1F
3.25 I'ma3 xax ontuyeckas cucrema. OnTudeckue mpruoOOpbI
Ipaxmuueckue pabomut
W3mepenne oONTHYECKOW CHIIBI COOHMpAroIeil JIMH3bI, (OKYCHOTO PAaCCTOSHHUS
coOuparoteit TMH3bI (TI0 CBOHCTBY paBEHCTBa Pa3MepoB IMpeJMeTa U M300paKeHHs, KoTaa
3.26 mpeaMeT pacroyioKeH B ABOMHOM (DOKYCe), IOKa3aTeIs MPEIOMIICHHUS CTEKJIa.
UccnenoBanue cBoiicTBa M300paykeHMs, MOJYYSHHOIO C MOMOLIBIO COOHMparomei
JIMH3BI; M3MEHEHHUsI (DOKYCHOTO DPACCTOSHMS ABYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJia
MPEJIOMIJICHUSI CBETOBOTO JIyda OT yIila MaJIeHHs Ha TPAHUIIEe «BO3IYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atMenus Connua u JlyHbI, LBeTa TeJ, ONTHYECKHUE
' siBJicHUs B atMocdepe (1BeT HeOa, pedpakius, pamyra, MUPax)
3.28 Texnuueckue ycmpouicmea.: 04K, IEPUCKOTL, POTOANIAPAT, ONTHYECKHE CBETOBOABI
4 KBAHTOBBIE SBJIEHUA
4.1 PagnoaxktuBHOCTE. Anb(a-, 6eta-, ramma-u3nydeHus. Peakiuu ansga-u Oeta-pacnana
4.2 OmeiTe! Pezepdopmaa o paccesanro anbda-gactur. [Imanerapaas Moaens atoMa
4.3 CocTtaB aTOMHOTO sizipa. M30ToIbI




4.4 [lepuox moypacmaaa aTOMHBIX SIep

4.5 SnepHble peakiiy. 3aKOHbBI COXPaHESHHS 3apsI0BOTO M MACCOBOTO YHCEI

Qu3zuueckue si61eHUsL 8 Npupode. ECTECTBCHHBIA PaJHOAKTHBHBIA (OH, KOCMUYECKUE
4.6 JMy4H, PaJHoOaKTHBHOE W3Ty4YCHHE MPUPOIHBIX MHUHEPAIOB, NEHCTBUE PaMOAKTHBHBIX
M3ITyYCHUI HA OPTaHU3M YeJIOBEKa

47 Texuuueckue ycmpolicmea: CIEKTPOCKOI, WHIWBUAYAIbHBI TO3UMETp, Kamepa
Bunbcona, siaepHas sHEpreTuka

YYEBHO-METOJINYECKOE OBECIHHIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

METOJNYECKUE MATEPHUAJIBI VIS YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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