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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo (u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBJI€HA Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUH K pe3yjbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 00Opa3oBaTeIbHOM
nporpammsl, npenactaBieHHbIXx B @T'OC OO0, a takxke ¢ yuéroMm (enepanbHoil pabouelt mporpaMMbl
BocnuTanus u Konuenmum npenoiaBanus yueoHoro mpeamera «Ousnka.

ConepkaHue nporpamMmsl MO0 (U3UKE HANPaBICHO HAa (POPMUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYalOIIMXCsl M OpTraHU3alMi0 HM3y4eHHs (QHU3UKHM Ha JAEATeIbHOCTHOM ocHoBe. B
nporpaMMme o (U3MKE YYUTHIBAIOTCS BO3MOYKHOCTH Y4e€OHOIrO MpeAMeTa B peanu3anuu TpeOoBaHUI
OI'OC OOO k muaHUpyeMbIM JIMYHOCTHBIM M METAlpeAMETHBIM pe3ylibTaTaM OOy4YeHMs, a TaKxkKe
MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX Y4EOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMUsI.

[TporpamMma 1o (u3HKe yCTaHABIUBAET paclpeielieHue y4eOHOro MaTepuana mo rojaaM o0ydeHus
(o k;accam), mpejyIaraeT MPUMEPHYIO MOCIIEA0BaTEIbHOCTh H3YYCHUsI TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHUS TPEIMETHOTO COACPKAHUS U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOITIXCS.

ITporpamma mo ¢Qusmuke paspaboTaHa C LENbI0O OKa3aHUs METOAMYECKOW TOMOIIM YYUTEIO B
co3llaHuM paboueil mporpamMmel 0 y4eOHOMY MpEIMETY.

@usnka SBISETCS CHUCTEMOOOPA3yIOIIUM JJIi €CTEeCTBEHHOHAYYHBIX Y4YeOHBIX MpPEIMETOB,
MOCKOJIbKY (pM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB M SIBJICHUI, HM3y4aeMbIX XHUMHEH,
Ouosiorueit, actpoHoMHel U PU3NUECKOI reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, MPEAOCTaBIsIeT Hanbosee sCHbIe 00pa3lbl MPUMEHEHUS! HAyYHOTO METO/A TO3HAHWSA, TO €CTh
crioco0a MoJy4yeHus JOCTOBEPHBIX 3HAHUH O MHpe.

OpnHa U3 TTIaBHBIX 337124 (PU3UYECKOro 00pa30oBaHUs B CTPYKTYpe 00I1Iero o0pa3oBaHMs COCTOUT B
(bopMHpPOBAHNUY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe Y 00yJaroluxcs.

N3ydyenne ¢u3mku Ha  0a30BOM  yYpOBHE  TPEAINONaraeT  OBJIAJEHUE  CICAYIOUIIMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHOHAYYHYI0 TPAaMOTHOCT:

HAay4YHO OOBACHATH SIBJICHUS,
O CHUBATHL U IIOHUMATh 0COOEHHOCTHU HAaY4YHOT'O UCCJICIOBAHUS
HHTCPHIPECTUPOBATh JaHHBIC 1 UCIIOJb30BATh HAYUHBIC JOKA3aTCIbCTBA JJIA IMTOJTYUCHUA BBIBOJOB.

enu nzydyenust Gpu3MKu Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHus onpeneneHsl B Konnenuu
npenogaBaHusi ydyeOHoro mpenmera «dDusznka» B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit
deneparyy, pealu3yonMX OCHOBHbIE 0011e00pa3oBaTeIbHbIe IPOrPaMMBbl, YTBEP)KIAEHHON pelieHneM
Konnernn MunnctepcerBa npocsenieHusi Poccutickoit @enepamnuu (mpotokoi ot 3 mpexadpst 2019 1. Ne
[1K4BH).

Hean nzydyenus PpU3NKu:

npuoOpeTeHne NHTepeca U CTPEMIICHHUST 00YJaIoIUXCs K HAYYHOMY U3YYEHHUIO TPUPOJbI, PA3BUTUE UX
MHTEJUJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE NPEJCTABICHUH O HAYYHOM METO/A€ INO3HAHUSA M (OPMHUPOBAHME HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUsI KaK pe3ysbTaTa HM3y4eHHsS OCHOB CTPOCHHMS MaTepuu MU
(dhyHIaMEHTANBHBIX 3aKOHOB (DU3HKH;

(dbopmMHpOBaHKE MIPEICTABICHUH O posid (PU3MKH AJISi pa3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA;

pa3BUTHE TMPEJICTaBICHUA O BO3MOXHBIX cdepax Oyaymieid npodecCHOHANBHOW JesITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOM, MMOATOTOBKA K JaJIbHEHIIIEMy OOYICHHIO B 3TOM HaIIPABJICHUH.



JlocTikeHrne 3TUX Iieed mporpaMMbl 10 (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHueM CIIeAYIOMUX 3a1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXAaHHYECKUX, TEIUIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUAX,

MpHOOpeTeHNnEe YMEHUN OMUCKIBATD U OOBSICHATH (PU3NYECKUE SBJICHUS C UCIIOIB30BAHUEM MOJIYUYEHHBIX
3HAHUI;

OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a]a4 C UCIOIb30BaHUEM (PU3MUECKUX MOJelNeH,
TBOPYCCKUX U MMPAKTUKOOPUCHTUPOBAHHLIX 3a1a4;

pa3BUTHE YMEHHMI HAONIOAATh NMPUPOJHBIC SBICHUS U BBINOJHATH OIBITHI, JIa0opaTOpHbIe pabOThl U
OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BAHUCM U3MCPUTCIIBHBIX HpI/IGOpOB;

OCBOCHHE MPUEMOB paboThl ¢ WHMOpMaImend (HU3UIECKOTO COJAEpNKaHUs, BKIIOYAas WHPOPMAIHMIO O
COBPEMEHHBIX JIOCTHKEHUAX (DU3MKH, aHATTU3 M KPUTHUECKOE OLIEHUBaHHE HH(POPMALINH;

3HAKOMCTBO CO cdepamMu TPOPECCHOHAIBHOW JEATETbHOCTH, CBS3aHHBIMH C  (U3UKOH, |
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUIKCHUAX (I)I’ISPI‘-ICCKOﬁ HAayKH.

Ha uzyuenue ¢pus3uku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4aca B Hezlento), B 8 kiacce — 68 yacoB (2 yaca B Helen0), B 9
knacce — 102 gaca (3 gaca B HeJlemio).

[Iperyiaraemelii B mporpamMMe 1o (U3HMKe MepeueHb J1adopaTOpHBIX padOT M OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, YYUTEIb JeNlaeT BRIOOP MPOBEIEHHS JTa00PAaTOPHBIX PAaOOT U OIBITOB C
yu€TOM MHIUBUAYAIBHBIX OCOOEHHOCTEH OOy4yaromuxcs, CIHMCKAa HSKCIEPUMEHTAIBHBIX 3aJaHHid,
IpeaIaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COJAEP/KAHUE OBYYEHUA

7 KJIACC
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpPa.

®uszuka — Hayka o mnpupone. fABieHus mnpupoabl. DuU3MYECKHE SBJICHUA: MEXaHUYECKHE,
TEIUIOBbIE, AJIEKTPUYECKNE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeaWYWHBL M3mepeHue  (Gu3MYECKUX  BenW4MH. Dusnyueckue  MpUOOPEHI.
ITorpemHocTs n3MepeHu. MexayHapoaHas CUCTEMA AVHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3Y4aloT NMPUpPOAY. ECTeCTBEHHOHAayuHBIH METO[
MO3HAHMS: HAOJ0JICHWe, TOCTAHOBKAa HAyYHOTO BOTMPOCA, BBIIBIKCHHE THIIOTE3, SKCIEPUMEHT 10
MIPOBEpKE TUTOTE3, 00bSICHEHNE Ha0M01aeMoro siBieHus. Onrcanne pU3ndecKux sBICHUHN C TOMOIIBIO
MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuveckue, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. @uszuyeckue NpuOOPHI U MPOIeaypa IPSIMBbIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPUOOPOM.



Jlabopamopnusie pabomot u onvimel.

Omnpenenenue 1EeHbl JeJIeHUs MIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

N3Mepenne paccTosTHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPJOTO Tea.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne Temneparypsl NPy MOMOIIU KUIKOCTHOTO TEPMOMETPA U IaTUYMKa TEMIIEPATYPHI.
[IpoBenenune uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA IIAPHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIe BHICOTA ITYCKA.

AN o

Paznen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUM BelleCcTBA.

CTpOGHI/Ie BCIICCTBA: ATOMbI U MOJICKYJIbI, UX pPa3MCpPhI. OHBITLI, AOKa3bIBAOMIUC TUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBrokenue yactui BeniectBa. CBsI3b CKOPOCTH JBMKEHUS YacTHUIl C TeMIepaTypoi. bpoyHoBckoe
nBuxkenue, 1uddysus. BzanmoaelicTBrue yacTull BellecTBa: NPUTSHKEHUE U OTTAIKHUBaHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTATITUYECKHX)
Ten. B3auMocBs3b MEX]ly CBOMCTBAMHU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHHSIX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHre OpOyHOBCKOTO JBUKCHHSL.
2. Habmonenue nuddysun.
3. HaGumonenue sBaeHUHN, O0BSICHSIIOIIUXCS MPUTHKEHHEM HITH OTTAIKHBAHUEM YacTHIl BEIIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. OrmeHka guamMeTpa aToMa METOI0M PSIOB (C UCIIOIb30BaHueM GoTorpaduii).
2. OmnbITHI 110 HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO JICHCTBHS CHIT MOJIEKYJISIPHOTO TPUTSKEHHSL.

Pa3nea 3. /IBu:xeHue u B3auMo/ielicTBHE TeJl.

Mexannueckoe IBHXkeHHE. PaBHOMEpHOe M HepaBHOMepHOe nBHkeHue. CkopocTb. CpenHss
CKOpPOCTH MPU HEPAaBHOMEPHOM JIBHKEHUHU. Pacuér myTu U BpeMeHU JABUKECHHUS.

SBnenne MHepuMM. 3aKOH MHEpUUU. B3auMojelcTBUE TeNl KaKk MPUYMHA MU3MEHEHHUS CKOPOCTH
ABHUKCHUSA TCII. Macca kak MEpa HHCPTHOCTHU TCJIa. IImoTHOCTB BCIICCTBA. CBsi3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BbEMA BEIeCTBa.

Cuna kak XapakTepucThka B3auMmozehcTBus Ten. Cuiia ynpyroctd W 3akoH ['yka. M3mepeHue
CWJIBl C IOMOIIBIO JMHAMOMETpA. SIBI€HHE TATOTEHHsI U cuia TskecTu. Cuia TSKECTH Ha JIPYTrux
minaHetax. Bec Tenma. Heecomocts. ClriokeHue Cuil, HalpaBiIEHHBIX 1O OJHOM MPsSMOM.
PaBuopelictByromas cui. Cuiia TpeHus. TpeHue CKOJIbKeHUsI U TpeHue mokosi. TpeHue B mpupoje u
TEXHUKE.

Hemoncmpayuu.

1. HaGHIOI[eHI/IG MEXAaHHUYCCKOT'O IBUXKCHUS TCJIA.



N3Mepenne CKOpOoCTH MPSMOIMHEITHOTO JIBH)KEHUS.
HaGmtoienue sSBICHUSI HHEPITHH.

Hal6mronenne n3sMeHeHus: CKOPOCTH MPH B3aUMOJICUCTBUH TEI.
CpaBHeHME Macc MO B3aUMOJCHCTBUIO Tell.

CroxeHne cuil, HalpaBJIEHHbBIX TTO OJTHOU MPSIMOIA.

SNk v

Jlabopamopnusie pabomot u onvimel.

1. OmpeneneHne CKOPOCTH PpPaBHOMEPHOIO JIBWKEHHUs (LIapuKa B  JKUJKOCTH, MOJENH
AIEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).

2. OrmpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs OpyCKa WIIM IIapHKa 10 HaKJIOHHOW TIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OmpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshKeHus (nedopmanuu) TPYKHUHBI  OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOLINE 3aBUCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT BECa TeJla U XapakTepa
COIIPUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHS W YBeIWYeHUs naBieHus. JlaBieHune raza. 3aBUCUMOCTH
naBiieHus ra3za or oObéma, Temmeparypsl. Ilepenaua naBineHuss TBEPABIMH TeJIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackansa. IlneBMaTHueckue MaminHbl. 3aBUCUMOCTD JaBJICHUA XUJIKOCTHU OT I‘JIYGI/IHBI.
IMuapocraTudeckuii mapagokc. CooOmraronuecs cocyabl. [ uapaBnmueckue MeXaHU3MBbl.

AtMocdepa 3emn u atMocepHoe naBiaeHue. [[puunHbBI CylecTBOBaHUS BO3IYITHOW O0OJOYKH
3emmu. Ombitr Toppuuern. M3mepenue armocdepHOro maBieHHS. 3aBHCHUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A u3mMepeHus: atMochepHoro JaBlIeHUS.

JleiicTBrE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITamkuBaromas (apxuMe0Ba) CHia.
3akon Apxumena. [TnaBanue Ten. Bo3myxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U Fa30M.

CooOlmiarommmecs COCY/Ibl.

I'mpapaBnuueckuii mpecc.

[IposiBnenue nericTBUs aTMOCc(hEepHOTO TaBICHMSL.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela M IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

VYcnoBue miaBaHus TeJ: IUIABAHWE WJIM MOTPYXKEHHUE TeNl B 3aBUCHUMOCTH OT COOTHOIICHUS
IJIOTHOCTEHN TeNa U JKUJKOCTH.

AN o

% =

Jlabopamopnusie pabomot u onvimel.

1. HccnegoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00BbEMaA MOTPYKEHHOM B KUAKOCTh YaCTH
Tena.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEINO, IOTPYKEHHOE B AKHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUIIbI, JEUCTBYIOIIEH HA TEIO B MKUIKOCTH, OT
MacCHI Tela.

4.  OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCThH BBITAJIKUBAIOMICH CHIIbI, JEMCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU KUKOCTH.

5. KonctpynpoBanue apeomeTrpa WJIM KOHCTPYMPOBAHME JIOAKM W  OINpelesieHHe €€
IPy30I0ABbEMHOCTH.



Pa3znes 5. PaGora u MOIIHOCTH. DHEPruUs.

Mexanunyeckas padora. MOIIIHOCTS.

[IpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMiO paBHOBecHs phlyara.
[IpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «3o0sioToe mpaBmiio» mexanuku. KIIJ[ mpocteix

MCXaHHU3MOB. HpOCTBIG MCXaHU3MBbI B GBITy U TCXHUKE.

MexaHnuueckas OHECPIUs. Kunernueckas u MOoTCHIMAaJIbHAask SHCPIH4. HpeBpameHHe OAHOT'O BHOA
MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUSI NMPU PABHOMEPHOM JBMKEHHMH Tejla MO TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. MHccnenoBaHue ycioBUM paBHOBECHUs pblyara.

N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. W3yuenue 3aKoHA COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

W

8 KJIACC
Pa3gen 6. TenioBbie IBJICHUS.

OCHOBHBIE TOJOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOpUU CTpOeHusl BemiecTBa. Macca u
pasMEpbl aTOMOB U  MOJICKYII. OHBITLI, MOATBCPKAAOMIUC OCHOBHBIC IIOJIOKCHHUA MOJICKYIISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSHHM BemiecTBa. KpucTtaimudyeckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEI HA OCHOBE ITOJOXKEHUI
MOJIEKYJIIPHO-KHHETUYECKOW Teopuu. CMaunBaHUE U KaWJUISIPHBIE sIBJICHUS. TemioBoe paciiupeHue u
CXKaTue.

Temneparypa. CBsizb TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBWXKEHHUS 4YacTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEW SHEPruu: Teruionepeaada U COBEpIIeHHe padoThl. Bumbl
TEIJIONEPeIauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE.

KonwdaecTBo TemnoTel. Y ienbHas TeII0EMKOCTh BellecTBa. TermIo00MeH U TEIIOBOE pPaBHOBECHE.
VYpaBHeHne TeruioBoro OanaHca. [InmaBieHne W OTBepJeBAHUE KPUCTAJUTMUECKUX BEIIECTB. Y AeTbHAs
TerioTa tuiaBieHus. [lapooOpa3zoBanne m koHjaeHcanws. Mcmapenwe. Kumenue. YaenbpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTIEHUSI OT aTMOC(EPHOTO aBICHHMSL.

Brnaxxnocts Bo3myxa.

3Hepr1/151 TOIIJINBA. yI[GJIBHaSI TCIJIOTA CTOpAaHUs.

[Mpuanmme padoTs! TermoBbix neurateneit KIIJ[ teruioBoro asurarens. TermoBble ABUTATETH U
3alIUTa OKPYKAKOILIEH CPEIbL.

3aKOH COXpaHEHMS U NIPEBPALLEHUS SJHEPTHH B TEIUIOBBIX MTpoLIEccax



Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6mronenue quddysum.

HaGnronenue siBieHUi cMaunBaHUs M KaWUISIPHBIX SIBICHUH.
Habmtoienue TemioBoro pacimyupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUU 00bEMA U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna nu3amepeHus TeMneparypsl.

Bunel reruionepenauu.

OxnaxieHre Ipy COBEpLICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabGnroneHre KUMeHHUS.

12. HabmroieHue nocTosIHCTBA TEMIIEPATYPhI PU TUIaBJICHUH.

13. MoJienu TeIIoBbIX JBUTATEIICH.

X NN R W=

Jlabopamopusie pabomot u onvimel.

OnbITH 10 OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

OMnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 10 HAOJIOEHHUIO TETIJIOBOTO PACILIMPEHUSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

Omnpenenenue naBaeHUs BO3AyXa B OaJUIOHE MINPHIIA.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHUS BO3/AyXa OT €ro 00bEMa U HarpeBaHus WK

OXJIAJKICHUSL.

6. IlpoBepka rUMOTE3bI JIMHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIONKA KHIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOnrogeHue W3MeHEHMs] BHYTPEHHEH SHEpruu Teja B pe3yibTaTe TeIulonepenaud U paboTsl
BHEILIHUX CHII.

8. HccrnemoBanue siBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOTHON M TOpsSTUEd BOJIBI.
OmnpeneneHne KONMMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOH NpU TEINIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yaelbHON TEMIIOEMKOCTH BELIECTBA.

11. MccnegoBanue npoiiecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BJIAXKHOCTH BO3AYXa.

13. Onpenenenue yaenbHOW TEIUIOTHI MIJIABICHUS JIbJA.
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Paznen 7. DiiekTpuyeckue ¥ MAarHMTHbIE SIBJICHUS.

DnekTpusanus Te. J[Ba poaa 3JIeKTpUUYECKUX 3apsi0B. BzauMoelicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTB CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX TEJ OT BEJTUUYMHBI 3apS0B U PACCTOSHUS
MEXy TeJIaMu).

OnekTpuyeckoe rmoje. Hanpsok€HHOCTh  dlieKTpuyeckoro mnoJig. [lpuHIun cynepno3uiuu
ANEKTPUICCKUX T0JIeH (Ha KAYeCTBEHHOM ypPOBHE).

Hocurenun snextpuyueckux 3apsiaoB. DJIEMEHTapHBIM dAieKTpudeckuil 3apsa. CTpoeHue artoma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS IJIEKTPUUECKOTO TOKA. MICTOUHHMKHU MOCTOSTHHOTO
ToKa. JIeWCTBUS ANEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPHUYECKUH TOK B
KUIKOCTSAX U Tra3ax.

Onextpuueckasd nenb. Cuna Toka. DieKTpuueckoe HanpspkeHune. COonpoTHBIIEHHE ITPOBOJHMKA.
VYnaenbHOEe compoTHUBIEHHE BemecTBa. 3akoH Oma juig ywyactka unenu. IlocnenoBarenbHoe U
napajielIbHOe COeJUHEHNE IIPOBOHHUKOB.



Pabota W MOIIHOCTH ANMEKTpUYECKOTO TOKa. 3akoH Jkoyns—JIeHma. DiekTpuyeckue menu u
MOTPEOUTENH IEKTPUIECKOl dHeprun B ObITy. KOpoTkoe 3aMbIKaHUeE.

ITocTossmABIC MarHuTHI. B3anMogecTBHE TTOCTOSHHBIX MAarHUTOB. MaruuTHoe mojie. MarHuTHoe
nosie 3eMJIM M €ro 3HaYeHue i *Ku3HU Ha 3emie. OnbIT Ipcreaa. MarHuTHOe 1oJie AIEKTPUIECKOTO
ToKa. [I[puMeHeHne >J1eKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS HAa MMPOBOJHUK C TOKOM.
DNEeKTpoABUTATENIb MOCTOSSHHOTO TOKa. Mcronb30BaHWe HSIEKTPOABUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @apazes. SABneHue rneKkTpoMarHuTHON UHAYKIMK. [IpaBuno JleHma. Dnexkrporeneparop.
CriocoObl MosTyueHHs 3JEKTPUYECKON SHEpruu. DJEKTPOCTAaHIIMKM Ha BO30OHOBIIIEMBIX HMCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia JIEKTPUUECKUX 3apsAA0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpolCTBO U IEMCTBHE SJIEKTPOCKOIIA.

DneKTpocTaTU4YecKas UHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTouHnKY MOCTOAHHOTO TOKA.

JleficTBUSA SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BbIl pazps.

. I3MepeHune cuibl TOKa aMIepMETPOM.

. I3MepeHne 31eKTpuYecKOro HalpsiKEHUs BOJIbTMETPOM.

. Peocrar u MarasuH colnpoTUBICHUM.

. B3aumoneiicTBue NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/iesICHUs MTOJIOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

. OnpIT Dpcrena.

. MaruuTtHoe nosue Toka. DIeKTPOMarHur.

. JleicTBUE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DJEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON MHAYKITUH.

. OnbiTel @apanes.

. 3aBUCUMOCTb HalPaBJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKaA.
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Jlabopamopnusie pabomot u onvimel.

OnbITH IO HAOTFOICHUIO STICKTPU3AIIUH TEJ WHAYKIIUEH U TP COMPUKOCHOBEHUH.

HccenenoBanue AeCTBUS MIEKTPUUYECKOTO T0JI HA IPOBOJIHUKYU U AUDJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepeHue u peryanpoBaHue HAPSKCHUSI.

HccnenoBanne 3aBHCHUMOCTH CHIJIBI TOKa, HIYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHUBICHUS

pE3UCTOpa U HAIIPSKEHHSI HA PE3UCTOPE.

7. OHLITLI, JACMOHCTPUPYIOIIHEC 3aBUCUMOCTD SJICKTPUYCCKOT'O COMPOTHUBIICHUA ITPOBOAHUKA OT €TI0
JUTMHBI, TUTOIA/IN TIONEPEYHOTO CEYCHUS U MaTepraa.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSHKCHUHA TPU TOCICIOBATEIEHOM COCIUHEHHH JBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia It CUIIBI TOKA TPH MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.
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10. Omnpenenenue paboThl IEKTPUIECKOT0 TOKA, UIYIIETO YePe3 PE3UCTOpP.

11. OnpezeneHne MOLHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. WccrenoBanye 3aBUCMMOCTH CHIIBI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HANPSDHKEHUS HA HEH.

13. Onpenenenue KII/I narpeBarens.

14. WccrenoBanre MarHUTHOTO B3aUMOZCHCTBYS IIOCTOSHHBIX MarHUTOB.

15. 3y4ueHnue MarHUTHOTO IOJISt TOCTOSIHHBIX MAarHUTOB MPH WX 0OBEINHEHUH U pa3IeIICHUH.

16. HccrnenoBanue JeNCTBUS DJIEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KaTyIIKHA C TOKOM M MarHura
OT CHJIBI TOKA Y HANPABJIEHUs TOKA B KaTYILKE.

18. M3y4yenue AeCTBUS MarHUTHOT'O IIOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHrpoBanue u u3ydeHue padOoThI JIEKTPOIBUTATEIS.

20. WUzmepenue KIIJI anekTpoBUraTeIbHON YCTaHOBKHU.

21. OnBITEI IO MCCIENOBAHUIO SIBICHUS JIEKTPOMArHUTHOM MHAYKIIMH: MCCIEAOBAHUE M3MEHEHHU
3HA4YCHMS U HAIPABJICHUS] UHAYKIIMOHHOI'O TOKA.

9 KJIACC
Pa3zpen 8. Mexanunueckue siBJIeHHUSs.

Mexanuyeckoe naBuxkeHue. MarepuanbHas Touyka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro  JBWKEHMS.  PaBHOMepHOe  mpsAMOJMHEHHOE  JBWKEeHHE.  HepaBHomepHOe
HpHMOHHHeﬁHOC JABHUKCHUC. CpeI[HSISI U MI'HOBCHHAsA CKOPOCTH TCJIa ITPU HEPABHOMCPHOM JIBUKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsimonuHelHOe nBukeHne. CBoOomHOoe mageHue. OMBITHI
lanunes.

PaBHOMEpHOE nBMKEHUE 1O OKpYKHOCTH. [lepron n wactora oOpamenus. JInaeitHas u yrioBas
cKkopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbit 3akoH HeroroHa. Bropoin 3akoH Heroortona. Tperuit 3axkon Herorona. Ilpuniun
CYIIEPIIO3ULINH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHHUS, CHJIa TPEHUS IOKOs,
JpyTUe BUJIbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHue cBOOOAHOrO mnajeHus. JBukeHue
maneT Bokpyr Connua. [lepBas kocMuyeckasi ckopoctb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue matepuanbHON TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tema C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LeHTp TsxecTu.

Nmnynec Ttena. W3meHenwe wummnynabca. MMmynbec cuiibl. 3aKOH COXpaHEHMsS] HMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Mexanunyeckas paboTta U MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U
paGOTbI. HOTGHI_II/IaJIBHaSI OHEprus TCJjIa, MNOJHATOTO HaA IMMOBCPXHOCTHIO 3CMIIH. HOTCHLII/IaJIBHaSI
SHEprus cxatoll npyxuHbl. KuHeTmyeckas sHeprus. Teopema O KHHETUYECKOW SHEpPruu. 3aKOH
COXpaHEHHUs MEXaHUYECKOU IHEPTUH.

Hemoncmpayuu.

1. HaGmronenne MexaHWYeCKOTO JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE IyTEH U TPACKTOPUU JBMKEHUS OJHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEN
OTCuUéTa.

3. H3MepeHue CKOPOCTH U YCKOPEHUS TPSIMOIUHEMHOTO ABUKECHHUSI.
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7.
8

9.

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

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

HabmroieHne ABMKEHUS Tella 0 OKPYKHOCTH.

Habmoienne MexaHHYecKUX SIBICHUM, MPOUCXOAAIIUX B cucteme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCHUTEIHHO KaOWHETa (PU3UKH.
3aBHCUMOCTbh YCKOPEHHUS T€la OT MACChl TeJla U JCHUCTBYIOIIEH HA HETO CUJIBI.
HaGmroienne paBeHCTBa CHIT IPU B3aUMO/ICHCTBUU TEJL.

N3meHneHne Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

[Tepenaua nmnysibca Ipu B3aUMOJECHCTBUHU TEIL.

[IpeoOpazoBanms YHEPTUU TTPH B3aUMOICHCTBUH TEJI.

CoxpaHeHre UMIYJIbCa IPU HEYTIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHne UMITyJIbca IPH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

Habmoienne peakTHBHOTO JBUYKCHHUSI.

CoxpaHeHre MEXaHUYECKOW SHEPTHHU TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimel.
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11.

KoncTpynpoBanue Tpakrta ajisi pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JBUKEHHS IIapUKa WU
TEJIECKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka WM JBUKEHMsS IIapuKa MO HAKIOHHOM
MJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tella Ipyu paBHOYCKOPEHHOM JIBMXKEHUH 10 HAKJIOHHOM MIIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBIDKEHUHM 0e3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka TUIIOTE3bI: €CIHM MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HA4YalbHOW CKOPOCTH ITYTH
OTHOCSITCS] KaK Psii HEYETHBIX YHUCEell, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJMHAKOBBI.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHHUS CKOJIBXKCHUSA OT CUJIBI HOPMAJIBHOT'O J1aBJICHUS.
Omnpenenenue kodppuieHTa TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTH TPYKUHBIL.

Omnpenenenue paboOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBMKEHHMM Tejla MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

. Onpenenenue pabOThI CHIIBI YIPYTOCTH MPH MOABEME IPy3a C UCIIOJIb30BAHUEM HETOBUKHOTO

U TIOABUKHOTO OJIOKOB.
N3ydeHne 3ak0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckue Koj1e0aHus M BOJHBI.

Konebarenproe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KoleOaHWU: TEepuoJN, YacToTa,
aMIIUTya. MaTreMaTuueckuil U NMPYKUHHBIA MasTHUKU. [IpeBparienue sHeprun npu KojiedaTeIbHOM
JBUKCHHUMU.

3aryxaromue konebaHus. BoiHykIeHHBIe KoneOanus. Pe3onanc. MexaHWUYECKHE BOJHBI.
CgoiicTBa MeXaHMYECKHX BOJH. [Ipo/onbHbIe M TONepedHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCThH €€
pacnpocTtpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

AN i

Habmonenue xone0aHuii Te Mo 1eCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmtoienne BeIHYXIEHHBIX KOJIeOaHUH 1 pe30HaHcA.

PacrnipocTpanenre mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUH PE30HAHC.
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Jlabopamopnusie pabomot u onvimel.

Omnpenenenre 4acToThl U Mepro/ia KoineOaHui MaTeMaTHYecKoro MasTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoineOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH IEpHOa KOIeOaHU TOJBEIIEHHOTO K HUTH TPy3a OT JAJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHOa KOoJIeOaHUH TPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOIa KOJICOAHUH Tpy3a, MOABELIICHHOTO K HUTH, OT MacChl Ipy3a.
OnpIThI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCThH Iepuojia KoyieOaHUil MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHust CBOOOTHOTO MaIeHUSI.

Paznen 10. JjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE TOJI€. DJEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

[Tkana 3neKTpOMarHUTHHIX BOJIH. MIcrionb30BaHueE 3EKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

I.
2.

I.

DnexTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BolHOBbIE cBOICTBA CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
BonHoBEIE cBOiicTBa cBeTA.

Jlabopamopnusie pabomot u onvimel.

W3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBbIO MOOMIIBHOTO TenedoHa.

Pa3znes 11. CBeToBLI€e IBJICHUS.

JlyueBas monens ceta. Mcrounuku csera. IIpsiMonuHeiiHOe pacripocTpaHeHHE CBETa. 3aTMEHUS

Connua un Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHHs cBera. [lonHOe BHYTpEHHEE OTpaKeHHE CBeETa.

Hcmons30BaHue MOJTHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon nyueit B mun3e. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOTIA M Tesieckomna. [ a3

KaK ONTHYECcKasi cucTeMa. bm3opyKkocTh U 1aTbHO30PKOCTb.

Paznoxenue Oenoro cBera B cmnekrp. OnbiTel HptoToHa. CrokeHHE CHEKTPajIbHBIX IIBETOB.

Jucnepcus cera.
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Jemoncmpayuu.

[IpsamonuHeiHOE paclipoCTpaHEHHE CBETA.

OtpaxxeHue cBera.

[Tonydenne n306paxeHuii B I0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.

ONTHYECKUN CBETOBOJI.

Xon nydeit B cobuparoleit JuH3e.

XoJ nydei B pacCerBaroIeu JIMH3e.

[Tonmy4yenne n300pa>keHMIA C TOMOUIBIO JTUH3.

[Tpunnumn nefictBus goTroamnmapaTa, MUKPOCKOTIA M TEJIECKOIIA.

0. Mopnens ria3za.



11. Pa3noxeHue Genoro cBeTa B CIEKTP.
12. Tlomyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopusie pabomot u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yTJIa OTPAYKEHHSI CBETOBOTO JIyda OT yTJla MajcHusI.

N3ydenne xapakTepUCTHK N300paKeHUS MIPEIMETa B TUIOCKOM 3epKaJie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJICHHS CBETOBOTO JIy4a OT yIJia TaJIeHHUs Ha TPaHUIEe
«BO3JTYX—CTEKIIO».

[Tonyuenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenre HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CHIEKTP.

OMnBITHI IO BOCIIPHUATHUIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.
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Pa3znea 12. KBaHnToBbI€E IBJICHHUS.

Omnbitel Pezepdopna m mimaHerapHas Mmonenb atoma. Mopenb aroma bopa. Hcnmyckanue wu
IIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHuaThle CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- 1 ramma-uznydenus. CTpoeHHEe aTOMHOTO sjipa. HykioHHas
MOJieJb aToMHOro siapa. M3oronel. PagmoakTuBHble TipeBpainenus. Ilepuon mosypacnaga aTOMHBIX
szep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUsI 3apsAJIOBOIO M MAacCOBOTO YMCEN. DHEPrusi CBS3U
ATOMHBIX ;mep. CBSI3B MaCChl U BHGPFI/II/I. PCaKI_[I/II/I CUHTE3a U ACJICHUA ;Iz[ep. I/ICTO‘-IHI/IKI/I 3H€pI‘I/II/I
CouHiia 1 38E31.

Snepnas sHepreruka. JledcTBUS pauOaKTUBHBIX U3JIYYEHU HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

CrieKTphl U3JTy4eHUs U TOTJIOIIEHNUS.

CrexTpsl pa3aIudHbIX Ta30B.

CrnexTp Bomopo/a.

Ha6mronenue TpexoB B kamepe BuibcoHa.

Pabota cuéTurka MOHU3UPYIOIUX U3TYYECHUH.

Perucrpanus nznydeHus: npupoAHbBIX MUHEPAJIOB U IMTPOTYKTOB.

AN i

Jlabopamopnusie pabomot u onvimel.

1. HabmroneHue CrIONIHbIX U JIMHEHYATBIX CIIEKTPOB U3JTy4EHHS.
2. HccnepoBaHue TPEKOB: M3MEPEHUE SHEPTHH YaCTHUIIBI TIO TOPMO3HOMY TTYTH (110 hoTorpadusim).
3. H3mepeHue paanoakTUBHOTO (oHA.

IToBTOpHTEIBLHO0-000011IAKO LN MOLYIb.

[ToBTOpUTENEHO-0000MIAIONINI  MOAYNIE MpeaHa3HAueH s CHCTEMAaTH3allud M 000O0IIeHUs
NPEIMETHOTO COJCpPKAHUS M OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MpPHU HM3YyYEHHWU BCErO Kypca
¢u3MKKM, a TaKkKe IS TMOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OJK3aMEHY IO (U3UKe Ui
00y4aromuxcst, BBIOPABIINX 3TOT YU4EOHBIH MpeaMerT.

[Ipu n3ydyeHurn TaHHOrO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI ACATEIBHOCTH, HA
OCHOBE KOTOpBIX OOecreyrBaeTcsl JOCTH)KEHHE MPEIMETHBIX U METalpeAMETHBIX IUIAHUPYEMBIX
pe3yNnbTaToB 00yUeHUs, POPMUPYETCS €CTEeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJI0OB



ncciaea10BaHus SIBIICHHUI ImpupoaAbl U TCXHUKH, OBJIAACHUC YMCHUSIMU OOBSICHATE (1)I/I3I/I‘ICCKI/IG SIBJICHUS,
MMPUMCHASA TTOJTYUCHHBIC 3HAaHU A, pCIIATh 3a/la4i, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpyHIMNHMATBEHO NEATENbHOCTHBIA XapaKTep JAaHHOIO pas3fiesia pealu3yeTrcsl 3a CYET TOro, 4To
o0yyJaroImuecs BBIIOIHSIOT 3aJaHHsI, B KOTOPBIX UM IIPE/Iaraercs:

Ha OCHOBC IIOJIYUCHHBIX 3HAHUU pacro3HaBaTb U HAYYHO O6’b$ICH$ITB (bmnqecm/le SIBJICHUA B
OKpY>Karolle Npupo/ie U MOBCEIHEBHOM )KU3HH;

HCII0JIB30BAaTh HAYYHBIC METOAbBI UCCIICIOBAHUS (1)I/I3I/ILIGCKI/IX HBHGHHﬁ, B TOM YHCJIC JJI IPOBEPKU
TUIOTE3 U MOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

OOBICHATH HAayYHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ, Harpumep,
MPAKTUYCCKOTO HCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHUKOB SHCPIrUM HAa OCHOBC 3aKOHA IMPCBpAlllCHUSA U
COXpPaHCHUS BCEX U3BECTHBIX BUAOB DHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMpaBIEHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCAMCTHBIX O6paSOBaT€JIBHBIX PE3yIbTATOB.

B pesynbprare nzydenus: (pu3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHusl y 00y4aromerocs
OyayT c(OPMHUPOBAHEI CIIETYIOIINE JTNIHOCTHBIC PE3YJIbTATHI B YaCTH:

1) naTpuoOTHYECKOTr0 BOCIMTAHUSA:

— IPOSIBIIEHHE HHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKON HAYKH;
—IIEHHOCTHOE OTHOIICHHE K TOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

—TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U ITUUYECKUX IMPOOIIEeM,
CBSI3aHHBIX C TMIPAKTHYECKUM MMPUMEHEHUEM JOCTHKCHUH (PU3UKH;

— OCO3HAaHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

— BOCIIPUSATUE ACTETHUECKUX KauecTB (PM3MUYECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHHUSA:

—OCO3HaHHE IIEHHOCTH (U3MUECKONM HAyKH Kak MOIIHOTO HMHCTPYMEHTa IO3HAaHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAy4YHOMH JII0003HATEIBHOCTH, HUHTEPECa K NCCIIeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAIBLHOI0 /10Oy HS:

— OCO3HaHUE IIEHHOCTH 0e30MacHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIIOTHYECKOM MHPE, BaKHOCTH
mpaBwil 0€30MacHOr0 TMOBEACHHUS Ha TpaHCIOPTe, Ha J0porax, C OJJIEKTPUYECKHMM M TEMJIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQUIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAaKOro K€ Mpasa y
JPYroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:



—aKTUBHOE YydYacThe B pEIIEHUH TMPaKTHUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alyu, ropoja, Kpas) TEXHOJOTHMYECKON M COLMaIbHOW HAIMpPaBIEHHOCTH, TPEOYIOIIMX B TOM
quclie ¥ PU3NISCKUX 3HAHMIA,

— MHTepeC K NPAKTHUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX C (DPU3HUKOIA;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

—OpHUEHTalMsI Ha MpUMEHEeHHE (PU3MYECKUX 3HAaHWUW Ui pelleHus 3aJad B 00JIaCTH OKpYKarolen
Cpelbl, TUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEACTBUN /I OKPYXKAIOIIEeH cpebl;

— O0CO3HaHUE TTI00aTBHOT0 XapaKTepa KOJOTHIECKUX MPOOJIEM U MTyTeH UX pelieHUs;

8) ajanTanuu K U3MEHSIIOUIUMCH YCIOBHUAM COMAILHON M NPUPOIHOM CpeabI:

—TOTPEOHOCTh BO B3aMMOJCHCTBHM TIPU BBIOJHEHUH WCCICOBAaHUA M TIPOEKTOB (HHU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM APYTHX;

— IIOBBIIIIEHHE YPOBHS CBOEHM KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

—TOTPeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHHWM, B TOM 4YHuCiIe (HOPMYITHpOBATH HJIEH, TOHSATHUS,
TUIOTE3bI O (PU3HUECKUX 00OBEKTaX U SBICHHUSIX;

—0co3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PM3UYCCKUX 3HAHUN;

— CTpEeMJICHHE aHAIM3MPOBATh W BBISBIATH B3aUMOCBSI3M TPHUPOJBI, OOIIECTBA M SKOHOMHKH, B TOM
YHClie C UCTIONIb30BaHNEM (PU3NUYECKUX 3HAHUM;

—OLIEHKA CBOUX JEHCTBHH € y4€TOM BIHMSHHMS Ha OKPY)KAIOLIYIO CpEly, BO3MOXKHBIX TJI00AIbHBIX
MOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbpTate ocBoeHUs mporpaMmebl 1o (hU3MKE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS Y
oOyyaromerocs oynyT chopMupOBaHBEI MeTaNpeAMeTHbIE pe3yJabTaThl, BKJTFOYAIOIITHE
NO3HaBaTeIbHbIE yYHUBEPCAJIbHbIC y4eOHBbIE JEUCTBUS, KOMMYHHKATHBHbIE YHUBEPCAJIbHbIC yueOHbIE
JCUCTBUS, PETYJISTHBHBIE YHUBEPCAIbHBIC y4eOHBIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

Ba3oBble JJornueckue aeicTBus:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUI);

YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMpU3HaK KJIaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA IJIA 060611_ICHI/I$I " CPABHCHUA,
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pacCMaTpUBaeMBIX (DakTax, JaHHBIX W HAOIIOJCHUSIX,
OTHOCAIIUXCA K (bI/IBI/I‘-IeCKI/IM SIBJICHUSAM,

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBS3H NMPH M3YYCHUU (DU3NYECKHUX SBICHUH W TPOIIECCOB, JENaTh
BBIBOJIBI C HCITOJIb30BAaHHEM JICAYKTUBHBIX M WHAYKTHBHBIX YMO3AKITIOUEHHH, BBIIBUTATh THIIOTE3HI O
B3aNMOCBA3AX q)HSI/I‘IeCKI/IX BCJINYMH,

CaMOCTOSATENILHO BBIOMpPATh CIOCO0 pemieHus ydeOHoH (u3nyeckor 3amaun (CpaBHEHHWE HECKOJIBKUX
BAapHUaHTOB PCUICHUS, BBI60p HaI/I6OJIee nmoaxogdamero ¢ y‘-IéTOM CaMOCTOATCIIBHO BBIJACICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarejbCcKue 1eHCTBUA:



WCTIOJIH30BATh BOIPOCHI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT TIO3HAHUS;

MIPOBOJHUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY TUIAHY OMBIT, HECIOXKHBINA (DPU3HMUECKUN IKCIIEPUMEHT,
HeOOoJIbIII0e HccleoBaHNe (PU3UUECKOTO SIBICHMUS,

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh HH(POPMAIIHUIO, TIOTYYSCHHYIO B X0 HCCIEAOBAHUS UITH
IKCIEPUMEHTA;

CaMOCTOSITENTLHO (HhOPMYITHPOBATh 000OIIEHNUS U BBIBOJBI 110 PE3yJbTaTaM MPOBEIEHHOTO HAOIIIOICHUS,
OTIBITa, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JIalbHEHIIee pa3BUTHE (DU3MUECKUX IPOILECCOB, a TAKXKE BBIIBUTATh
MIPE/TIOI0KEHUST 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTH pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpochl MPU MOUCKE M O0TOOpe MHPOpPMALUU WU
JAHHBIX ¢ YUETOM TIPEIOKEHHOM yueOHON (hU3UIEeCKO 3a1auH;

aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (GOpM
MIPEICTABIICHHS,

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMAalbHYIO (hopMmy mpezacTaBieHus MHGOpMAIMH M WLIIOCTPHUPOBATH
pelaeMple 3a1a4H HECIIOKHBIMU CXEMaMH, JInarpaMMaMiy, HHOH rpadukoil 1 nX KOMOWHAIHSIMH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

B XOJIe OOCYXJeHHsI y4eOHOTO Marepualia, pe3yiabTaToB J1a00paTOpHBIX PadOT U MPOEKTOB 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbl U BhICKAa3bIBaTh WJIEH, HALIEJICHHbIC Ha pEIICHUE 3aJaul U
oi/iepKaHue OJaroKenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOU CYXKJEHHS C CYXKACHUSIMHU JIPYTHX YYaCTHUKOB JUaIora, 0OHApYXUBATh Pa3Inyue 1
CXOJCTBO TTO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTABISATh  PE3YIbTAThl  BBINOJHEHHOTO (PH3UYECKOrOo OmbITa  (IKCIIEPUMEHTA,
HCCTIeI0OBaHMS, TIPOSKTA);

MOHUMATh WU HCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIUBUAYATbHOW pabOThl MpPH PEIICHUU
KOHKPETHOU (pr3ndeckoi mpoOIemMsi;

NPUHUMATh I[EIH COBMECTHON JIEATEIhHOCTH, OPraHU30BBIBATH JEHUCTBUS MO €€ JOCTHKEHUIO:
pacmpenenaTb poyid, 00CYKIaTh MPOIECCHl U PE3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS
HECKOIBKUX JIFOICH;

BBITIOJHATh CBOIO YacTh pabOThI, JOCTHTas KAadyeCTBEHHOI'O pe3ysbTara MO CBOEMY HaIlpPaBJICHUIO U
KOOPJUHUPYS CBOU JCHCTBUSI C IPYTUMHU YWICHAMH KOMaH/IbI;

OLICHMBAaTh KaueCcTBO CBOErO0 BKJaJa B OOMMH MPOAYKT MO KPUTEPUAM, CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe YHMBepCaJibHbIe y4eOHbIe AelicTBUS

Camoopranmu3anus:

BBISIBIISATH TPOOJIEMbI B JKU3HEHHBIX W y4eOHBIX CUTyalUsX, TPEOYIOIIMX ISl pelIeHus: (PU3NIECKUX
3HAHWI;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0JaX MPUHATHS PEIICHUN (MHIMBUIYaIbHOE, IPUHATHE PELIECHUS
B IpyMIIe, IPUHATHE PELLICHUI TPYIIIOi);

CaMOCTOSITEJILHO COCTaBJIATh AITOPUTM pElIeHHs (PU3MUYECKON 3a7aud WM IUIaHa HCCIIEAOBaHMS C
y4€TOM HMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeaiaracMble
BapHaHThI PEIICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTPOJIb, IMOUMOHAJIbHbIN HHTE/VIEKT:

JaBaTh aJIEKBATHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJiaH e€ H3MEeHEHNUS,

OOBSICHATh MPHUYMHBI JOCTHIKEHUS (HEJOCTHUKEHMs) Ppe3ylbTaToOB JESTENIbHOCTH, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBHI B JI€ATEIHHOCTh (B TOM YHCIJI€ B XOJ BBINOJHEHHUS (DU3MUECKOrO HMCCIeT0BaHUs
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBIIMXCSI CUTyalluld, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHMBATh COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4yejoBeka B XOJe CIopa WM JAUCKYCCHUU Ha HAYYHYIO TEeMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

MpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH perieHnH (PU3NUeCKHUX 3a]a4 WM B YTBEPKICHHUSIX Ha HAyYHbIE
TEMBI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 kJjiacce nIpeMeTHbIE pe3yJbTaThl Ha 0230BOM YpPOBHE JIOJIKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHHUMN:

UCIIOJIb30BaTh MOHATHUS: (U3NYECKUE U XUMHUYECKHE SIBJICHUS, HAONIO/IEHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, €JUHULBI (PU3MUECKUX BEIHYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSHHUS BEIIECTBa
(TBE€pmoe, KUOKOe, Ta3000pa3HOE), MEXaHMYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOJEHCTBYIoIIas cwia, aedopmanus (ympyras, IUIacTHUEcKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

pa3nuyath sBieHUs (Iuddy3us, TEIIOBOE IBM)KEHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE JBHKECHHE,
HEpaBHOMEPHOE JIBUYKEHUE, MHEPIIMSI, B3aUMOICHCTBUE TeJl, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOMN
OCBIO BpallleHUs, Iepenada JaBleHUS TBEPABIMH TeJIaMM, KHUJIKOCTAMH W Ta3aMu, aTMOc(epHoe
NaBJICHUE, IJIaBaHUE TeJ, MPEBpallleHUus MEXaHMYEeCKONW SHEpPruu) MO ONHUCAHUI0 MX XapaKTepHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYECHHBIX (PU3MUECKHX SIBICHHI B OKpYXKaIOIEM MHpE, B TOM 4YHUCIIE
¢dusnveckue SBJICHUS B IPUPO/IE: PUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOW U HEKUBOM
pHUpOJIEe, ACUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOro AaBJICHUs Ha JKUBOMN
OpraHu3M, IUIaBaHUE PHIO, ppIYard B TeJE YEJIOBEKAa, NMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEISTH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN ) (GU3UYECKUX SIBJICHUI;

OIMCHIBATh W3YyYEHHBIC CBOWCTBA TNl WU (PU3MUECKHE SBJICHUS, UCIONB3YS (DU3MYECKHE BETUUHUHBI
(Macca, 00BEM, MIIOTHOCTH BEILIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CHJIa YIPYTOCTH, CHUJIa
TSDKECTH, BEC Tesa, CHJia TPEHHsI, JaBieHue (TBEPJOro Telna, JKUAKOCTH, ra3a), BRITAJIKUBAIOIIAs CHIIA,
MexaHuueckas paboTa, MOIIHOCTb, IJIEUYO CHJIBL, MOMEHT CHJIbI, KO3(QQPHUIMEHT MOJE3HOT0 NEHCTBUS
MEXaHU3MOB, KHHETWYeCKas M TOTCHIMaJbHAsg OSHEPrus), MPH OIMUCAHWU IPABHIBHO TPAKTOBAThH
(bu3nyecKkuif CMBICT HCIOJB3YEMBIX BEJIMYUH, MX O0O3HAYEHHsS] M €IUHUIBI (PU3NUECKHX BEIMYWH,
HaX0JuTh (hOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUUMHY C APYTMMHU BEITUYUHAMH, CTPOUTH
rpadyKu U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHE SIBICHUS U MPOIECCHI, UCIIOIb3Ys MPaBUIIa CIOKEHUS CHUIT
(Bmonb ogHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBUJIO PaBHOBECHsSI pbluara
(6moka), «30J70TO€ MPaBUIIO» MEXaHHUKH, 3aKOH COXpPaHEHHs] MEXaHHUYECKON SHEpruu, Mpu 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIpaKEHHE;

OOBSACHATH (PU3UYECKHE SBJIEHUS, MPOILIECCHl U CBOWMCTBA Tell, B TOM YHUCJIE M B KOHTEKCTE CHUTYyalluil
MPAKTUKOOPHUEHTUPOBAHHOTO ~ XapakTepa: BBIABIATh IMPHUUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
00BbsCHeHHE U3 1—2 JTIOTMYECKUX MIAaroB ¢ OMopoi Ha 1—2 M3yYeHHBIX CBOMCTBA (PM3UYECKUX SIBICHHH,
($U3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;



pematy pacy€THble 3a7ayd B 1-2 JeicTBUs, HCHONB3YS 3aKOHBI M (DOPMYIbI, CBSI3bIBAIOIIME
¢u3nuecKkre BETMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHUS 3a/1auyd 3allMChIBaTh KPAaTKOE YCIIOBUE,
MOJICTABJIATh (U3NYECKUE BEIUYUHBI B (DOPMYNIBI M TMPOBOAUTH PACUEThl, HAXOJAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIEC ISl PEIICHUs 3a7ad, OIEHUBATh PEATMCTUYHOCThH IMONYYCHHOU (u3mdeckoit
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh MPHU MOMOIIHA (PU3NIECKUX METOJOB, B OMHCAHUU
UCCIIEIOBaHMS BBIJENATH MPOBEPSEMOE MPEANoioKeHre (TUIoTe3y), pa3indaTh U UHTEPIPETUPOBATH
MOJIYYEHHBIN PE3yNIbTaT, HAXOAUTh OIIMOKHU B XOJE OTBITA, IeJaTh BRIBOJIBI 0 €r0 Pe3yabTaTaM;
MPOBOAUTH OMNBITHI 1O HAOMIONEHUI0 (PU3UYECKUX SBIEHUN MWW (U3HUECKUX CBOMCTB Te:
(dbopMynupoBaTh MPOBEPSIEMBIE  MPEINONIOKEHUS, COOMpaTh YCTAHOBKY U3  MPEIJIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH XOJI ONBITa U (DOPMYITHPOBATH BHIBObL;

BBITIONHSATH TIPSIMbIE U3MEPEHUSI PACCTOSHUSI, BPDEMEHH, MAacChl Tesa, 00bEMa, CHUIIBl U TeMIIePaTyphl C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUsA MPHUOOPOB C YUETOM
3aJJaHHOI a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

MIPOBOAUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3NYECKOW BEMYMHBI OT IPYrod ¢ MCHOJIB30BaHHUEM
MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHXKYIIIETOCS TEJIa OT BPEMEHH JIBIKEHUS Tela,
CWJIBI TPEHUSl CKOJIbKEHHUSI OT Beca Telsla, KayecTBa O0OpaOOTKH MOBEPXHOCTEHW Tel M HE3aBUCHUMOCTH
CWJIBI TPEHHUS OT IUIOMAAN COMPUKOCHOBEHHS Te€J, CHJIbl YINPYrOoCTH OT YIIMHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHIBI OT 00BEMa NOrPYKEHHOW YaCTH Tela W OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH IJIaBaHUS
TeJ, YCIOBUIM paBHOBECHS pbluara U OJIOKOB), Y4aCTBOBATh B IUITAHUPOBAHUU y4EOHOTO MCCIIEIOBAHMUS,
coOupaTh YCTAaHOBKY U BBINOJHATh HW3MEPEHMs, CleAysd NpPeUIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TOTYYECHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHUJE MPEATOKECHHBIX TaONHIl H
rpaduKoB, JeNaTh BIBOBI [0 pE3yJIbTaTaM UCCIIEOBAHMUS;

MIPOBOJNTH KOCBEHHBIC M3MEPEHUS (PH3UUYECKUX BEIMYUH (IIOTHOCTH BEHIECTBA KHUIAKOCTH M TBEPIOTO
Tela, cuja TPEHUs CKOJIbKEHHUS, JaBICHHE BO3[yXa, BBITAJIKMBAIONAs CHIa, JEHCTBYIOIIas Ha
MOTPYXEHHOE B JKUIKOCTH TENO, KOI(DPHUIMEHT MOJIE3HOTO AEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs
MPeIJI0KEHHOW MHCTPYKIUU: TMPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISITh 3HAUEHUE NCKOMOM BETMUUHBI,

coOJro1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

YKa3bIBaTh MPUHIIMIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP,
COOOIIAIOLTHECS COCY b, 0apOMETp, pbIUar, MOABUKHBINA U HETIOABM)KHBIN OJI0K, HAKIIOHHAS! TJTIOCKOCTB;
XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yYECHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH Ha
UX onucaHus (B TOM 4YHCJE: TOAIIMIHUKHA, YCTPOHCTBO BOJOIPOBOJA, T'HAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETp), MCIIONb3Ysl 3HAHUSA O CBOMCTBAX (PU3UUECKUX
SBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTh TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpPUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUS
(U3UYECKUX 3HAHUN B TOBCEIHEBHOW KU3HM i1 oOecredeHus: 0€30MacHOCTH MPU OOpalleHHH C
npubopaMu U TEXHHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 3/0pPOBbS W COONIOJACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOIeH cpee;

OCYIIECTBISATH OTOOP UCTOYHUKOB HHOpMaIwu B IHTEpHETE B COOTBETCTBUHU C 33JaHHBIM TTOUCKOBBIM
3alpocoM, Ha OCHOBE MMEIOUIMXCS 3HAHUW U MyTEM CpaBHEHHUS PA3IUYHBIX HCTOYHHMKOB BBLIETSATH
nH(OPMAIIHIO, KOTOpast SBISETCS MPOTUBOPEUNBOM MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUM Y4YEOHBIX 3aJlaHUN HAay4HO-TIONMYJSPHYIO JUTEpaTypy (GU3HUECKOTo
CONIep’KaHusl, CIOpaBOYHBICE  MaTepHWalbl, pecypchl cetu UWHTepHeT, BIaAeTb mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpPAaTKHE MHUCHBMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE 2—3 HCTOYHHMKOB
nHpopManuu (HU3UIECKOTO CONEpKaHUs, B TOM YHCJE IMYOJMYHO JeJaTh KpaTKHE COOOIIEHUS O
pe3ynbraTax MPOEKTOB WM Y4EOHBIX HMCCIENOBAHUM, NMPU 3TOM TPAMOTHO HCIOJB30BATh M3YUEHHBIH
MOHSATUHHBIN anmapar Kypca (PU3uKH, COITPOBOXKIAThH BHICTYIJICHHE MTPE3CHTAINCH;

MpPU BBIMOJIHEHUU YUYEOHBIX TPOEKTOB W WCCIEAOBAHUN paclpeeNsiTh OO0sS3aHHOCTH B TPYyNIE B
COOTBETCTBUM C TOCTaBJICHHBIMU 3a/la4yaMH, CIEAUTHh 3a BHIIOJHEHHEM IIaHa JCHCTBUM, a/lleKBaTHO
OIICHUBATh COOCTBEHHBIH BKJIAaA B JCSATCIBHOCTh TPYIIbBI, BHICTPAaWBAaTh KOMMYHHKAaTHBHOE
B3aMMO/ICIICTBHUE, YUUTHIBAS MHEHHE OKPYKAIOLIUX.



K koniy oOyuenus B 8 kiiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUI:

WCIIONBb30BaTh TMOHSATHSA: Macca W pa3Mephl MOJEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJEKYI,
arperaTtHple COCTOSHUSI BEIIECTBA, KpHUCTAJUTMUECKHEe U aMop(HBIE Tena, HACBHINIEHHBIA U
HEHACBIIIEHHBIN Map, BIAXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEPTUs, TEIJIOBOW JBUTaTelNb,
AJIEMEHTApHBIN SJEKTPUUYECKUN 3apsif, IEKTPUUECKOE T0JIe, MPOBOAHUKU U TUDJIEKTPUKH, TOCTOSIHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JI€;

pa3nuuarh sABJIEHUS (TEIUIOBOE pACIIMPEHHE U C)XKaThe, TeIUIoNepenaya, TEIUIOBOE pPAaBHOBECHE,
CMauMBaHUE, KaNWUISPHBbIC SIBICHUSA, WCIApeHUe, KOHACHCALUs, IUIaBJICHHe, KPUCTAILIN3AIM
(oTBepaeBaHue), KUIIEHUE, TeIUIoNepeaaya (TerIonpOBOIHOCTh, KOHBEKIIUS, U3ITYUCHHE ), JIEKTPU3ALIUS
Ted, B3aUMOJECHCTBUE  3apsiioB, JIEHCTBUS  DJIGKTPUYECKOTO  TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICIICTBME MAarHUTOB, JACHCTBME MArHUTHOTO IOJSI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
MHYKIMS) IO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢dusnveckoe SIBICHHE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKHX SIBICHHI B OKpYXKaIOIEM MHpE, B TOM 4YHUCIIE
(du3nueckre sSBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE W KANMWIUSIPHBIC SIBJICHUS B TIPHUPOJIE,
KpUCTaJIbl B Tpupone, uznydenue ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0O0pa3oBaHUeE
POCHI, TYMaHa, UHEesl, CHETa, DJIEKTPUIECKHE SIBJICHUS B aTMOC(epe, JIEKTPUIECTBO )KUBBIX OPTaHU3MOB,
MarHuTHOE Toje 3eMiH, Apeld MoIocoB, pojab MAarHUTHOTO TMOJS JUIS JKU3HM Ha 3emiie, TOJSpHOe
CUSTHUE, TIPH 3TOM TEPEBOANTH MPAKTHUECKYIO 3a7a4y B yU4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) pU3NYECKHUX SBICHUMH;

OINKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (DU3MUECKUE SIBICHUS, HCIONB3Ysd (PU3NYSCKUE BEITUUIUHBI
(Temrieparypa, BHYTPEHHSISI HSHEpPrusi, KOJMYECTBO TEIJIOTHI, YJelibHas TEMJI0EMKOCTh BeIleCTBa,
yaenpHas TEIUIOTa IUIABJICHUS, YAENbHAs TEIUIoTa MapooOpa3oBaHUs, yeNbHAs TEIUIOTa CTOpaHUs
TOIUINBA, KOA(D(PUIIMEHT MOJIe3HOr0 IeUCTBUS TEIJIOBOM MAaIIMHbI, OTHOCUTENIbHAS BIIAYXHOCTh BO3/1yXa,
ANEKTPUUYECKUN 3apsill, CUJIa TOKa, OHJIEKTPUYECKOE HAaIpsSKEHUE, COMNPOTHUBJICHUE MPOBOJAHUKA,
yAETbHOE COINPOTHBIEHUE BELIECTBa, padOoTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMHCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HUCIOIB3YEMBIX BEIWYMH, OOO3HAYCHHUS W EIHHHIIBI
(bu3MYeCKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIONINE TaHHYIO (DU3UUECKYIO BEIMYUHY C IPYTUMU
BEJIMYUHAMU, CTPOUTH IPa(UKU U3ydEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUYECKHE SIBJICHUS U MPOLIECCHI, UCIOIb3Ysl OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA, MPUHLHUII CYNEpPHO3UIMU TMojed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUA 3apsna, 3akoH Oma Juis yyacTka IenH, 3akoH Jxoynsi—
Jlenra, 3aK0H COXpaHEHHs SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTUYeCKOe BbIPAKEHUE;

OOBSICHATH (PM3MUECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE U B KOHTEKCTE CHUTYAIMid MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BhISABISITH IPUUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHHE U3 12
JIOTUYECKUX IIAr0B C OMOPO Ha 1—2 M3y4eHHBIX CBOMNCTBA (PM3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiate pacdy€THble 3amauul B 2-3 JCWCTBHSI, HWCHONB3YS 3aKOHBI M (DOPMYIBI, CBSI3BIBAIOIIHE
¢u3nyeckre BEeIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlauM 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH
HEJOCTAaTOK JaHHBIX Ui PEIICHUs 3aJlayd, BBHIOMpATh 3aKOHBI U (DOpPMYIBI, HEOOXOAMMBIE IS e€
pelleHrs, TPOBOAUTH pPAacu€Thl W CpPaBHMBATh IOJTYYEHHOE 3HayeHHE (U3MUYECKONW BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh MpoOJeMbl, KOTOPblE MOYHO PEIIMTh MPH MOMOUIM (U3NYECKUX METOJOB, HCIONb3Ys
OMMCaHUE UCCIEAOBAHMS, BBIACIATH IPOBEPAEMOE MPEINOIOKEHNE, OLIEHUBATh MPABMILHOCTH TOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIeNIaTh BHIBOIBL;

MPOBOANTH OMBITBl IO HAOMIONCHUI0 (U3NYECKUX SBICHUM WM (PU3NIECKUX CBOWCTB Tl
(KamwIIsipHBIE SIBJICHMSI, 3aBUCHUMOCTH JIaBJICHHUS BO3/yXa OT €ro o0bEéMma, TeMmIepaTypbl, CKOPOCTH
mpoiiecca OCTBIBAaHUSI M HarpeBaHUs NpPH HU3JIYYEHUH OT IIBETa H3NIydarouei (Morjionaronei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEeMIEPaTyphbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTH,
ANIEKTpU3ALMS TEA W B3aUMOJEHCTBHE JIIEKTPUUECKUX 3apsA/iOB, B3aWMOJECHCTBUE TMOCTOSHHBIX
MarHMToOB, BU3yaJlM3allisd MarHUTHBIX TOJEH MOCTOSHHBIX MAarHWTOB, AEMCTBHS MarHUTHOIO IMOJS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBa 3JEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSIHHOTO TOKA):
dbopMynupoBaTh MPOBEPSEMbIE MPEINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA  (POPMYITHPOBATH BHIBOIBL;



BBITIOJIHATh MPSIMbIE W3MEPEHHS] TeMIepaTypbl, OTHOCHUTEIbHOW BIAXHOCTH BO3IyXa, CHIIBI TOKAa,
HAMPSDKEHUS C UCTIOJIb30BAaHUEM aHAIOTOBBIX MPUOOPOB U TATYMKOB (PU3NIECKUX BEIIMYNH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PM3MYECKON BETMYMHBI OT JPYroi ¢ MCIOIb30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTh CONPOTUBIICHUS MPOBOHUKA OT €r0 JUIMHBI, TUIOIIAIU MOTEPEIHOTO
CEUCHUS M yJIETHHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOIHHK,
OT HANpsHKEHUS Ha MPOBOJHHUKE, HUCCIEIOBAHUE MOCIEAOBATEIHHOIO M MapajuIeIbHOTO COETUHEHUI
MIPOBOJHHUKOB): IIAHUPOBATh MCCIIEJIOBAHHUE, COOMPATh YCTAHOBKY W BBHITIONHSTH U3MEPECHHs, CIEIys
MPeII0KEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOmUIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHHUS,

MPOBOANTh KOCBEHHBbIE H3MepeHus (U3MYEeCKUX BEeNUYHMH (ylIeJbHas TEIUIOEMKOCTh BEIIEeCTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, pab0oTa U MOIIHOCTH JIEKTPUYECKOTO TOKA): MJIAHUPOBATH M3MEpPEHHS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeays MpPeVIOKEHHOW HWHCTPYKIUU, U BBIYHUCIATH
3HAUCHUE BEIINYUHBL;

coOJro1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHITUIBI JEHCTBUS U3yYECHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPO Ha
UX OmucaHus (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUYETUMK DJIEKTPUUECKON HHEPrHH, AJIEKTPOOCBETUTENIbHbIE MPUOOpHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (MIPUMEPHI), ANEKTPUUYECKUE TPEIOXPAHUTENH, DIIEKTPOMATHUT, SJEKTPOIBUTATETH
MOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUA O CBOMCTBaX (U3MUECKUX SBICHUH M HEOOXOAMMBbIE
¢du3nveckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W HW3MEpPUTENbHbIE NPUOOpPHI 1O CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, IMCUXPOMETP, THTPOMETp, IBUTATEIH
BHYTPEHHEIO CropaHusi, 3JEKTPOCKON, PEOCTaT), COCTABJIATH CXEMbI OJJIEKTPUYECKUX Iene ¢
MOCTIeIOBATENbHBIM U TMAPaJUICIbHBIM COSIMHEHHEM JIIEMEHTOB, pasjinyasi yCJIOBHbIE 0003HAuCHUS
AJIEMEHTOB DJIEKTPUYECKUX ENeil;

MPUBOJUTh TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpPUMEpax) MPAKTHUECKOTO HCIOIb30BaHUS
(U3UYECKUX 3HAHUN B TIOBCEJIHEBHOW XU3HM JIsd oOecredeHus: 0e30MacHOCTH TMpU OOpalleHuH C
npubopaMu U TEXHHUYECKUMH YCTPOMCTBAMH, COXpPaHEHHUS 3/I0POBbS W COONIOJICHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpY’KaIOIeH cpeie;

OCYIIECTBIATh MOUCK MH(pOpMaIN (HU3NYIECKOro coaepxanus B MIHTepHeTe, HA OCHOBE UMEIOIIUXCS
3HAHUU U MMYTEM CPABHEHMSI JOMOJHUTEIBHBIX HCTOYHUKOB BBIIEISATh HHPOPMAIUIO, KOTOpas SIBIISETCS
MPOTHUBOPEYUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBHIMOJIHEHUM Y4YEOHBIX 3aJlaHUN HAay4YHO-TIONMYJSPHYIO JUTEpaTypy (GU3MUECKOro
COJIep’KaHusl, CIOpaBOYHBICE MaTepHWalbl, pecypchl cetu UWHTepHeT, BIaAeTb MnpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpaTKHWE YCTHBIE COOOILIeHMs, 0000mas MHQOpPMALUIO U3
HECKOJIbKUX UCTOYHHUKOB (DU3UUECKOTr0 COIEPIKaHUS, B TOM UHCIIE MYOJINYHO MPEACTABIATh PE3YyIbTaThl
MPOEKTHON WIIM HCCIEIOBATENIbCKON JIEATEIbHOCTH, MPU TOM T'PaMOTHO HCIIONH30BaTh HM3YYCHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COITPOBOXKIAThH BHICTYIIJICHHUE TTPE3CHTAIINCH;

MpU  BBITIOTHEHUH Y4YEOHBIX MPOEKTOB M UCCIENOBaHMNA (U3MUECKUX IMPOILIECCOB paclpeaeisTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33aJ]a4aMU, CJIEAUTH 32 BBINOJIHEHUEM ILJIaHa
JEUCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OIEHUBATh COOCTBEHHBIN BKIJIA] B JESATEILHOCTH TPYIIIIBI,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJIEICTBHE, IPOSBIISiS TOTOBHOCTh pa3petiaTb KOH(DIUKTHI.

K xonuy oOyuenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl Ha 0230BOM YpPOBHE JIOJIKHBI OTpakaTh
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUI:

WCIIONb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepuaibHasi TOYKA, TPACKTOPHS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTo IBMXKeHMs, nedopmanus (ympyras, MJacTHUecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTh M TEPErpy3KH, IIEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO, HEHTP TSKECTH
TBEPAOrO Tella, paBHOBECHE, MEXaHMYECKHE KojeOaHWs U BOJHBI, 3BYK, MH(GPa3ByK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJHBI, IIKAJIA JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATBHO30PKOCTD,



CHEeKTPbl HCIYCKaHWs M TOIJIOHIeHus, anbda, OeTa- W TraMMa-u3IydyeHHus, H30TOIbI, saAepHas
JHEPreTHKA;

pasnuyath SBIEHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE ABHKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOJHOE TMAaJeHHWE Tell, PAaBHOMEPHOE JBIKCHHE IO OKPYKHOCTH,
B3aMMOJICIICTBIE TeJ, pEaKTUBHOE [IBIKEHHE, Koyie0aTellbHOe JBMKEHHE (3aTyxarolue |
BBIHYXK/ICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE [IBIDKEHUE, OTPAXKCHHE 3BYyKa, MPSIMOJIUHEIHHOE
pacrnpocTpaHeHHE, OTpakKeHHWE U TMpeJOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTpaKCHHE CBETa,
pasnoxkeHue OeJoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAs PaJIMOAKTUBHOCTH, BOSHUKHOBEHHE JIMHEHUATOr0 CIEKTpa U3IyYEHHs) 1O OMHMCAHUIO UX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBIICHHE;
pacrno3HaBaTh MPOSIBICHHWE U3YYEHHBIX (M3MUECKUX SIBICHUNM B OKpYKarolleM Mupe (B TOM 4YHUCIE
(bHSI/I‘IeCKI/Ie SABJICHHUA B MNPUPOAC: MPUIIMBBI W OTJIHMBBI, ABWXXCHUC IIJIAHCT Conaeunon CHUCTEMBI,
PEaKTUBHOE JIBI)KEHHE >KUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHUE,
CeICMHUYECKHE BOJIHBI, IIyHAMH, 35XO0, IBETA TCJI, ONTUYCCKHUC ABJICHHUA B IIPUPOJIC, 61/IO.HOI‘I/I‘-I€CKO€
JeiicTBe  BUAMMOTO,  YIbTPa(UOJIETOBOTO W  PEHTTEHOBCKOTO  W3JIyUYEHUHM, eCTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, DPaJUOAKTHBHOE H3JIyuYe€HHE NPUPOAHBIX MUHEPAIOB,
NeiicTBHE paJMOaKTUBHBIX M3JIYyYeHHI Ha OpPraHu3M 4eloBeKa), MPH 3TOM NEPEBOAUTH MPAKTHUUECKYIO
3a/1auy B yueOHYIO, BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK ) (PU3NUYECKUX SBIICHUI;

OIMUCBIBATH H3YYCHHBIC CBOMCTBA TE€I U (bnanecmle SABJICHUS, UCIIOJIB3Yd (bI/ISI/I‘-IeCKI/Ie BCIIMYNHBI
(cpeaHsiss © MCHOBEHHAasi CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHUE, MepeMellleHue,
MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHUS, CHJIa YIPYroCcTH, CHIA THKECTH, YCKOPEHHE CBOOOIHOTO
NajieHusl, BeC Teja, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHH4ecKasi paboTa U MOIIIHOCTb, MOTEHIIMAbHAS
OHEprus TCJjia, NOJHATOTO HAA IMMOBCPXHOCTHIO 3CMJIM, MOTCHOUAJIbHASA SHCPIUA coxarTou IPYKUHBI,
KMHETUYECKasi SHEPIus, OJTHAsI MeXaHU4ecKasi SHEeprus, MepuoJl U 4acToTa KoJieOaHH, AJIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKA3aTelb MPEJIOMIICHUS CPEIbl), IPH OMHCAHUU
MPaBWIbHO TPAKTOBaTh (PU3WYECKUI CMBICI HUCIHOJIB3YEMBIX BEJIIMYMH, OOO3HAYEHUS M EIUHHIIBI
($U3NYECKUX BEIWYHH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE TAaHHYIO (PU3HUECKYIO BETUUUHY C IPYTHUMHU
BEJIMYUHAMU, CTPOUTH IPaUKU U3y4E€HHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTCPU30BaATh CBOMCTBA TCII, (bl/ISI/ILIeCKI/Ie SABJICHUS W HNPOLCCChI, HCIIOJB3YysS 3aKOH COXpPaHCHHA
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3ULUU CHJI, MPUHIUI OTHOCUTEIHLHOCTH
Fam/me;l, 3aKOHBbI HBIOTOHa, 3daKOH COXpAaHCHUSA UMITYJIbCA, 3aKOHBI OTPAKCHUSA U ITPCIOMJICHUA CBCTA,
3aKOHBI COXpaHEHMs 3apsSA0BOIO M MAaCCOBOTO YHCEN NPU SACPHBIX pEaklusX, IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3alMCHIBATH M0 MATEMATHUECKOE BBIPAKCHIE,

OO0BSACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B KOHTEKCTE CUTYallMi MPaKTHUKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBISBIATH IPUIMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH 00bICHEHHE U3 2—3
JIOTUYECKHX IIIaroB C OMIOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (DU3UYECKUX SBICHUN, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarh pacu€THble 3a7aud (OMHMpAIOIIMECs Ha CUCTeMY W3 2—3 ypaBHEHHMIl), WUCIIONB3YS 3aKOHBI U
(bOpMy.HBI, CBS3bIBAIOIINC q)HBI/I‘-IeCKI/IC BCJIMYMHBI: HA OCHOBC aHalin3a YCJIOBUS 3a/la4d 3alrCbIBaATh
KpaTKO€ YCIIOBHE, BBISBIATH HEAOCTAIOUINE UM U30BITOYHBIEC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HCOGXO[[I/IMBIG L pelicHud, IMMPOBOAUTH paC‘-IéTLI U OLCHUBATL PCAIUCTUYHOCTH IIOJYYCHHOI'O
3HaueHUs! GU3NYECKON BETUUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MpPU MOMOIIM (PU3UYECKHX METO/O0B, HCIIONB3YS
OTHMCaHUE UCCIIEeI0OBaHMS, BBIICISATH IPOBEPsieMOe MPEANONI0KEHHE, OLEHUBATh MTPABHIIBHOCTH MOPSAKA
MPOBCACHUA UCCIICAOBAaHNs, ACJIaTh BbIBOAbBI, MHTCPIPECTUPOBATL PC3YJILTATHI HaGJIIO,Z[eHI/Iﬁ U OIIBITOB,
MIPOBOJIUTH OMBITH IO HAOMIOACHUIO (DU3UUYECKUX SBICHUN WM (DU3NUECKUX CBOWCTB TeNl (M3ydCHHE
BTOpOTro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHWS OJHEPrHH, 3aBHUCHMOCTh TIepUojaa KoJeOaHui
MPYXKUHHOTO MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCHMOCTb OT aMIUIMTY]IbI
MayblX KojeOaHWi, MPSMOTUHEHHOE pacmpoCTpaHEHHE CBETa, pasliokeHue Oeroro CBeTa B CIEKTP,
U3Y4YeHHE CBOMCTB H300pa)k€HUs B IUIOCKOM 3€pKaje M CBOWCTB H300pa’keHUs mpeaMera B
cobuparomiel JuH3e, HaOMIOACHNE CIUIOIIHBIX M JTMHEHUYaThIX CIIEKTPOB M3IYYEHHs): CAMOCTOSTENHHO
coObupaTh yCTaHOBKY W3 HW30BITOYHOTO Habopa oOOpYyIOBaHHWS, OMHUCHIBATH XOJ| OIBITA M €ro
pe3yabTaThl, GOPMYIHPOBATH BBIBOIBI;

MPOBOAUTH MPU HEOOXOAMMOCTH CEpPUI0 NPSIMBIX H3MEPEHUHM, OIpenesss cpeaHee 3HaueHue
U3MepsieMoil BeMYUHBI ((POKYCHOE pacCTOSTHUE COOMpAroIeil JTMH3bI), 000CHOBBIBATH BHIOOp criocoda
U3MEPEeHUS (M3MEPUTEITHHOTO MPUO0pa);



MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTEN (DM3MYECKUX BEIMYHH C HCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUI
(3aBUCHMOCTD IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JBIKEHHM 0€3 HayallbHOW CKOPOCTH, MepHoa
KoJIeOaHWH MaTeMaTUYeCKOr0 MasTHUKA OT JJTMHBI HUTH, 3aBUCHMOCTH YTJia OTPaKEHHsI CBETA OT yria
NaJIeHusl W yIrila TPeJoOMIIEHUS OT yria MaJeHus): IJIaHWPOBAaTh MCCIIEOBAHUE, CAMOCTOSATENBHO
coOupaTh yCTaHOBKY, (PUKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (PH3MYECKUX BEIUYHMH B
BUJIe TaOIUIl U TPaUKOB, AeTaTh BEIBOBI 10 pe3yJIbTaTaM HUCCIIEI0BAHMS,

MIPOBOJINTh KOCBEHHBIE M3MEPEHUsT (PU3UYECKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHUE Teya TpH
PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOAPPHUIIUEHT
TPEHUSI CKOJBKEHHUS, MeXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa W TMEpPHOa  KOoJeOaHWi
MaTeMaTHYeCKOr0 U MPYXMHHOTO MasTHUKOB, ONITUYECKasl CUjla COOMpAIOIIel JTMH3bI, paJOaKTHBHBIH
(GOH): TUTAHUPOBATh M3MEPEHHS, COOUPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY M BBITOJIHATH U3MEPEHHS,
cllefysl MPeIOKEHHOW MHCTPYKIMH, BBIYUCIATh 3HAUCHHE BEIIMYMHBI M aHAJTU3UPOBATh MOJTYYECHHBIE
pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTth OCHOBHBIC NMPU3HAKK W3YUEHHBIX (PU3UUECKUX MOJIEINCH: MaTepraibHas TOYKa, aOCOIFOTHO
TBEPJI0€ TEJI0, TOUCYHBIN NCTOYHUK CBETA, JIy4, TOHKAs JHMH3a, IUTaHEeTapHasi MOJIeNb aTOMa, HYKJIOHHAs
MO/IENIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBHUS W3YUYECHHBIX MPHUOOPOB U TEXHHUYECKHX YCTPOMCTB C ONOPOW Ha
UX OMUCaHHs (B TOM YHCIE: CIUIOMETP, JATUYUKU ITOJOXKEHHUS, PACCTOSHUS M YCKOPEHHs, pakKera,
9XO0JIOT, OYKH, TEPHUCKOI, (OToarmapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOI, J03UMETP, Kamepa
Busnbcona), ucronb3ysi 3HaHHMA O CBOWCTBaX (DM3MYECKHX SIBICHUH W HEoOXonumble (pu3nueckue
3aKOHOMEPHOCTH;

MCIOJIB30BATh CXEMBl U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIBHBIX
npUOOPOB M TEXHOJOTUYECKUX TPOIECCOB TPU PEUICHUH YYEOHO-TIPAKTHYECKUX 3a/1a4, ONTHUYECKHUE
CXEMBI JJIsl IOCTPOCHUS N300pAKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIe JINH3E;

NPUBOANTH TpUMEpPHl (HAXOAWUTh HH(OpPMAIUMI0 O TpUMeEpax) MPAKTHYECKOTO WCIIOIb30BaHUS
(¢u3MUeCKUX 3HAHWW B TMOBCEIHEBHOW >KM3HM ISl oOecredeHuss 0e30MacHOCTH MpU oOpalieHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pPOBbS M COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTBIIAITh TIOMCK WHpopManuu (U3NIECKOTO cojepkaHusi B MHTepHeTe, CaMOCTOSTEIHHO
dbopMynHMpys TIOMCKOBBIM 3alpoCc, HAXOAWUTh IIYTH OINPEAEICHUsI JOCTOBEPHOCTH MOJYYEHHOM
nHpOpPMAIMY HA OCHOBE MMEIOIIMXCS 3HAHUW U JIOTIOJTHUTEILHBIX HCTOYHUKOB;

WCIOJIBb30BATh NPH BBIMOJIHEHUH Y4YeOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PH3UUECKOro
COJep)KaHWs, CIPABOYHBIE  MaTepuaibl, pecypchl ceTd VIHTepHeT, BlajeTh NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHuss HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3llaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(GOPMAIINU U3 HECKOIBKIX
MCTOYHHUKOB (PU3NYECKOTO COACPKAHUS, TyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON HITH
HCCIIEA0BATENIbCKON I€ATEIbHOCTH, IPU 3TOM I'PaMOTHO MCHOJIb30BaTh N3YYEHHBIN TOHATUNHBIN
anrmapar u3y4yaeMoro pasjena (GU3uKd ¥ COMPOBOXK/IATH BHICTYIICHHE MTPE3CHTAIIEH C YIETOM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No HanmenoBanue pa3nenoB U TeM KomnuecTBo yacos OCHOBHBIE BUIBI ICSITEIIBHOCTU || DJIEKTpOHHBIE (IIU(PPOBHIC)
n/m MpOrpaMMbl Beero|| Kontponbhbie | Ipaktuueckue o0OyJaromuxcs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

‘Pa:men 1. ®us3uka u e€ posIb B NO3HAHMHU OKPY:KaKOIIEro Mupa

1.1 || ®Pusuka - HayKa 0 IPUPOJIE

2

Brrsisnenue paznuauit
MeXy GU3NIECKUMU U
XUMHYECKUMH
MIPEeBpALCHUSIMH.
Pacno3naBanue u
KJaccuukanus
(bUBUIECKUXSIBIICHUN:
MEXaHHYECKUX, TETIJIOBBIX,
DIEKTPUYECKUX, MATHUTHBIX U
CBeTOBBIX. HaOmronenue n
onvcaHue GU3NIECKUX SBICHUIN

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]

1.2 ||[®usuueckue BeINYNHEI

OrnpeneneHre UEHbI JeICHUS
IITKAJTBI

HU3MEPUTEIBHOTO MPUO0pa.
N3mepenne TMHERHBIX
pa3MepoB Tell U
MIPOMEKYTKOB BPEMEHH C
Y4ETOM MOTPELIHOCTEM.

N3mepenne 00bEMa KUIKOCTH U

TBEPJIOTO TEIA.

N3mepenue teMiiepaTypsl pu
MOMOILU

KHJIKOCTHOTO TEPMOMETPA U
JaT4yrKa

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

TEMIIEPATYPHI.
BrinmonHeHne TBOpUECKUX
3ajaHui 10 TOUCKY

CIOCO0OO0B U3MEPEHUS
HEKOTOPBIX (PU3UUECKHUX
XapaKTePUCTHK, HATIPUMED,
pa3MepoB MaJbIX

00BEKTOB (BOJIOC, IPOBOJIOKA),
YIAIEHHBIX

00BEKTOB, OOJIBIINX
pacCTOSHUM, MaJIbIX
MIPOMEKYTKOB BPEMCHH.

O6cyxnenue
MpeyIaraeMbIX ClIOCOO0B

1.3

EcrecTBeHHOHAaY4YHBIN METOT TO3HAHUS

BriaBukeHnune rumores,
OOBSICHSIIOLINX TPOCTHIE
SIBIICHUSI, HATIPUMED:

— TIOYEMY OCTaHABIIUBACTCS

JBHKYILEECS
10 TOPU3OHTAIBHOMN
IMOBEPXHOCTH TEJIO;

— II0YEMY B JKapKylo MOroay B
CBETJION OHEXKIE
MIPOXJIaAHEHN, 4eM B TEMHOM.
[Ipennoxenue

CIOCO0O0B MPOBEPKH THIIOTE3.
[IpoBenenue ucciaeqoBaHus MO
MPOBEPKE KaAKOM-

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

JIMOO THUITOTE3HI.

[TocTpoenue nmpocTenmmx
Mozenel puznueckux

SIBJICHHH (B BUJIE PUCYHKOB HJIH

CXEM), HarpuMep
naJicHUE IPEeaMETa;
MPSAMOJIMHENHOE

pacnpocTpaHeHUE CBEeTa

‘I/ITOFO 10 pa3zeiy

L 6]

‘Pa:men 2. IlepBoHayaibHbIE CBEeJCHNUSI O CTPOCHUH BelllecTBa

2.1

Crpoenue BelecTsa

1

HaGntoneHnue u uHTEpIIpeTaIius
OTIBITOB,

CBUICTEILCTBYIOIINUX 00
aTOMHO-MOJICKYJISIPHOM
CTPOEHHMH BEUIECTBA: OMBITHI C
pacTBOpeHUEM

Pa3IMYHbIX BEIIECTB B BOJIE.
OrueHka pa3mMepoB aTOMOB 1
MOJIEKYT

C UCIOJIb30BAaHUEM
dotorpaduii, TOTyICHHBIX

HA AaTOMHOM CHJIOBOM
Mukpockorne (ACM) —
nmabopaTopHas paboTa 1o TeMe:
«O1neHka quaMeTpa atToMa
METOJIOM PSIZIOB

(c ucnosib30BaHUEM
dbotorpadwuii)».OnpeneneHue

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

pa3MepOB MaJIbIX TEI

2.2

JIBMyKeHHE 1 B3aMOACHCTBHE YaCTHII
BellleCTBa

Hao0monenue u
00BsICHEHHE
OpOYHOBCKOTO
ABWXXCHUA U SIBJICHUA

maddyzun.
[TpoBeneHue u 0OBSICHEHUE
OIIBITOB
10 HAOJIFOIEHHUIO TEIIJIOBOTO
pacIIipeHus Ta30B.
[TpoBenenue u 0ObICHEHNE
OIIBITOB I10
0OHAPY>KCHHIO CHIT
MOJIEKYJISIPHOTO TIPUTSKEHUSIU
OTTaJIKMBAHUS

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]

23

ArperaTHble COCTOSIHMSI BELLIECTBA

Ornucanue (C UCTIOJIB30BAaHUEM
MIPOCTHIX

MO/IEJIEI) OCHOBHBIX pa3In4Mii B
CTPOEHHH r'a30B,

KHUAKOCTEH U TBEPABIX TEJL.
OOBbscHeHnEe MaToi
COKUMAEMOCTH KUIKOCTEN U
TBEPABIX TeJ, OOIBIION
C)KMMaeMOCTH T'a30B.
OOBsicHeHHE COXpaHEHUS
(hopMBI TBEPABIX TET U
TEKY4EeCTH KHUIKOCTH.
[IpoBenenue onbITOB,

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

JTIOKa3bIBAIOIIUX, YTO

B TBEPIOM COCTOSTHUH BO/IBI
YACTHUIBI HAXOISITCS

B CPEJHEM JaNIbIIIe IPYT OT
apyra (IJI0THOCTh

MEHBIIIE), YEM B KHUIKOM.
VcranoBneHne B3aMMOCBS3U
MEXTY

0COOEHHOCTSIMH arperaTHhIX
COCTOSIHUU BOJIBI U
CYIIECTBOBAHHEM BOJIHBIX

OpraHu3MOB
(MC — 6uosnorusi, reorpadusi)

‘I/ITOFO o paszeny

N

‘Pa:men 3. JIBU:KeHHUE M B3aUMO/IeliCTBHUE TeJl

3.1

Mexannueckoe IBUKEHUE

HccnenoBanue paBHOMEpPHOTO
JBUKEHUSI,0NPEICIICHHE €T0
MIPU3HAKOB.

Habmoienne HepaBHOMEPHOTO
JBUKEHUSI U OTIPEJICIIEHUE €ro
OTJIMYMI OT PABHOMEPHOTO
TIBUKCHHUSI.

Onpenenenue CKOPOCTH
PaBHOMEPHOTO IBUKEHUS
(mapuka B 5KUJIKOCTH, MOJIETTH
ANEKTPUYECKOTO aBTOMOOMIIS U
T.J.).

Onpenenenue cpenHeit

[[bubmmoTeka [IOK
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

CKOPOCTH CKOJIb)KEHHUS OpycKa
WJIY IIapUKa 110 HAKJIOHHON
IJIOCKOCTH Perenue 3aga4 Ha
ornpeeleHUE MyTH, CKOPOCTUHU
BPEMEHU PaBHOMEPHOTO
JIBUYKEHUS.

AHanu3 rpadguKoB

3aBHUCHUMOCTH ITYTH U CKOPOCTH
OT BpEMEHHU

3.2

Huepnus, macca, INOTHOCTh

OObsacHenuEe U
MPOTHO3UPOBAHUE SIBJICHU,
00YCIIOBIICHHBIX HHEPIIHEH,
HaIrpuMep, 4TO MPOUCXOIUT
IIPU TOPMOKEHUH WA PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY
HEBO3MOKHO MI'HOBEHHO
MPEKPATUTh ABUKCHUE HA
BEJIOCUIIEAEUIIA CaMOKaTE U T.
II.

[IpoBenenue u aHaInU3 OMBITOB,
JEMOHCTPUPYIOIITNX
M3MEHEHUE CKOPOCTH
JBIDKEHUS TeJla B pe3yJIbTaTe
JEHCTBUS HA HETOJIPYTUX TEJl.

Pemnrenue 3amau Ha
oTpe/ieJICHUE MacChl TeJa, €ro
00BEMa U IJIOTHOCTH.

IIpoBeneHue U aHAJIU3 OIIBITOB,
JI€MOHCTPHUPYIOLINX

[[bubmmoTeka [IOK
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

3aBHCHUMOCTbH U3MEHEHUS
CKOpPOCTH T€Jia OT €r0 MacChl
IIPU B3aUMOJICUCTBUU TEIL.
N3mepenne Maccel Tena
pa3IMYHBIMH CIIOCO0aMHU.
Omnpenenenre MIOTHOCTH Tefa
B pe3yJbTare

W3MEPEHHS €T0 MacChl M 00BEMa

33

Cumna. Bune! cun

14

N3yueHue B3anMo1eicTBUS
KaK IPUYUHBI U3MEHEHUS
CKOPOCTH TeJa UK €Tro
nedopmaru.Onucanue
pEeaNbHBIX CUTYaLHI
B3aUMOJIECUCTBUATEI C
MTOMOMUIBIO MOJIENIeH, B KOTOPBIX
BBOJIUTCSI TIOHSITHE U
n300pakeHUE CUITBI.

N3yueHue cuibl ynpyrocTH.
Uccnenosanue 3aBUCUMOCTH
CWJIBI YIPYTOCTH OT YAJMHEHUS
PE3UHOBOTO LIHYpa WU
MPYKUHBI

(c moctpoeHueM rpaduka).
AHaIN3 TPaKTUYECKUX
CUTYallMi, B KOTOPBIX
MIPOSIBISIETCS ACHCTBUE CUJIIBI

yIpYyrocTy (ynpyrocts Msua,
KpPOCCOBOK, BETOK JI€peBa U

ap.).

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

AHanu3 cuTyanui, CBI3aHHbIX
C SIBIICHUEMTATOTEHUSI.
OOBsicHeHHE OPOUTATILHOTO
JBUKEHUSI TJTaHET

C MCIIOJIb30BaHUEM SIBJICHUS
TATOTEHUS U 3aKOHAUHEPLINH.
N3mepenue Beca Tena C
MOMOMUIBIO TUHAMOMETpA.
Ob6ocHoBaHMe TOrO crocoda
u3MepeHus. AHanu3 u
MOJIETTUPOBAHUE SABJICHUS
HEBECOMOCTH.
DKCIIepUMEHTAIBHOE
[I0JIy4Y€HUE TIPaBUIIA CII0KEHUS
CHWJI, HAIIPABJIECHHBIX BJOJIb
oJHoMnpsaMoil. OnpeneneHue
BEJIMYMHBI PABHOIEUCTBYIOLIEH
CHIL

N3ydenune cuibl TpeHUst
CKOJIbJKEHUS U CUJIBITPEHHUS
TTOKOSI.

HccenenoBanue 3aBUCUMOCTH
CHWJIBI TPEHUSIOT CUJIBI JaBJICHUS
Y CBOMCTB TPYIIMXCS
IIOBEPXHOCTEH.

AHaJIN3 NPAKTUYECKUX
CUTyalui, B KOTOPBIX
IIPOSIBIISIETCS IEWCTBUE CUIIBI
TPEHM S, UCTIONIb3YIOTCS
CHIOCOOBI €€ YMEHBIIICHUS WITH




n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

yBenu4eHUs (KaTaHue Ha
JBDKAX, KOHbKAX, TOPMOKCHHE
aBTOMOOWJISA, MCTIOJIb30BaHHE
MOIITUITHUKOB, TIJIAaBaHHE
BOJHBIX KUBOTHBIXU JP.).
Pewenune 3amau ¢
UCTIOJIb30BaHuEM (OpMyIT 1715t
pacuéra CHUJIbI TSKECTH, CHIIbI
YIIPYTOCTH, CUJIBI TPEHUS

‘I/ITOFO 10 pa3zeiy

|21 ]

‘Pa:men 4. JlaBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

4.1

[asnenue. Ilepenaua naBnenus
TBEPABIMU TeNIaMU, KUIKOCTSIMH U Ta3aMu

3

Ananmu3 1 00BSICHEHHUE OTIFITOB
Y MIPaKTHYECKUXCUTYAITUH, B
KOTOPBIX MPOSIBIISIETCS CHJIA
JIaBIICHHUSL.

ObocHoBaHmE CIOCOO0OB
YMEHBIICHUS NYBEITHYCHHS
JIaBIICHHUSL.

N3ydeHue 3aBUCUMOCTH
JaBJIEHUS Ta3a OT 00bEMaA 1
TeMIIepaTyphl.

N3yuenne ocoOeHHOCTEN
nepeavu JaBIeHUSTBEP IBIMU
TEeJIaMU, XUJKOCTSIMH U
ra3amu.

O6ocHoBaHME Pe3yIbTATOB
OIBITOB OCOOCHHOCTSMH
CTPOCHUS BEIIECTBA B TBEPIOM,
JKUJKOM U Ta3000pa3HOM

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

COCTOSIHUSIX.
DKCIepUMEHTAIIBHOE
JI0Ka3aTeNIbCTBO 3aKOHA
[Tackains.

Pewrenne 3ama4 Ha pac4ér
JTaBJIEHUS TBEPAOTO TEJIa

4.2

JlaBiaeHue KUJIKOCTH

Uccnenosanue 3aBUCUMOCTHU
JIABJICHUS JKUJIKOCTHOT
TJTYOWHBI TTOTPY>KEHUS 1
IUIOTHOCTH KHAJIKOCTH.
HaOmronenne u o0ObsICHEHNE
THAPOCTATUYECKOTO TapagoKca
Ha oCcHOBe 3akoHa Ilackais.
N3ydenne coodmaromumxcs
COCY/IOB.
Pemenne 3ana4 Ha pacuér
JIaBJICHHS YKHUIKOCTH.
OOBsicHeHHE TIPUHIIHIIA
JNEUCTBUS TUAPABINYECKOTO
npecca, MTHEBMaTUYECKUX
MaIlIiH.
Ananus u 00bsICHEHHE
MPAKTUYECKUX CUTYaLIHH,
JEMOHCTPUPYIOIITNX
MPOSIBJICHUE JIABJICHUS
JKMIKOCTH 1 3akoHa [lackans,
HarpuMmep
MIPOIIECCOB B OPraHU3MeE MPH
r71yOOKOBOIHOM HBIPSTHUH

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

4.3

ATMochepHoe TaBieHe

DKCIEpUMEHTAIILHOE
oOHapykeHreaTMoc(hepHOTro
TABJICHHUS.
AHanu3 1 00bsICHEHUE ONBITOB
Y TIPaKTUYECKUX CUTYyaIHil,
CBSI3aHHBIX C IEUCTBUEM
aTMoc(hepHOro AaBIICHUS.
OObsicHEHNE CYIIIECTBOBAHUS
aTMocepsiHa 3emie u
HEKOTOPBIX TJIaHeTaX WK e
OTCYTCTBHSI Ha IPyTUX
manerax u Jlyne.
OObscHeHne U3MEHEHUS
TUIOTHOCTU aTMOC(hEephIC
BBICOTOM U 3aBUCUMOCTH
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI.
Pewenne 3ana4 Ha pacuér
aTMOC(EpHOTOTaBICHHUS.
M3yueHue ycTpoicTsa
OGapoMeTpa-aHepouaa

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

44

JleficTBUE KUIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJO

DKCIEpUMEHTAIILHOE
oOHapyKeHHE TEHCTBUS
JKUJIKOCTHU U Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.
Omnpenenenue
BBITAIKUBAIOIIEH CHUJIIBI,
JNEUCTBYIOLIEH Ha TEJIO,
MOTPYKEHHOE

B KUJKOCTb.

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

[TpoBenenue u obcyxaeHne
OTIBITOB,IEMOHCTPUPYIOLITUX
3aBUCHMOCTD
BBITAJKWBAIOIIEH CUJIBI,
JEUCTBYIONIEH HA TEIOB
JKHIKOCTH, OT 00BEMa
MOTPY>KEHHOMN

B JXKMIKOCTb YaCTH Teja U OT
IUIOTHOCTYIKHUIKOCTH.
IIposepra nezasucumocmu
BbIMANKUBAIOWCLLCUTID,
Oeticmayroweti Ha meino 8
AHCUOKOCMU, OM MACCHL MmeJld.
HccnegoBaHue 3aBUCUMOCTHU
Beca Tejia B BOJE

oT 00bEMa MOTpyKEHHOM B
JKHIKOCTh YaCTH Tela.
Pemenue 3agayu Ha
MIpUMEHEHUE 3aKOHaApXUMeia
Y YCIIOBUS TIJIABAHMS TEJL.

KoHncTpynpoBanue apeomerpa
HIIn
KOHCTPYHUPOBAHUE JIOAKH U
ofpeJieNieHue €€
rpy30N0AbEMHOCTH

‘I/ITOFO 0 paszeny

|2t |

‘Pasnen 5. PaboTa ¥ MOIIITHOCTB. JHEPIUsl

5.1

PaGora 1 MOLITHOCTE

DKCIIEpUMEHTAIIBHOE
ONpeICICHUE MEXaHUYECKOM

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

paboThI CUITBI TSHKECTUTIPH
MaJeHUH Teja U CHIIbI TPEHUS
MIPU paBHOMEPHOM
NEPEMELLEHUH TENAT0
TOPU30HTAJIbHOW MOBEPXHOCTH.
Pacuér MmomiHocTH,
pa3BUBaEeMOM MPU MOABEMEIO
JIECTHHIIE.
Pemenne 3ana4 Ha pacuér
MEXaHUYECKON pabOThI

Y MOIIIHOCTHU

52

[IpocTeie MEXaHU3MBI

Omnpenenenre BIMTPHIIIA B
CHJIE TTPOCTHIX MEXaHU3MOB Ha
MpUMepe phluara, oIBHKHOTO
HMHEIIOIBIKHOTO OJI0KOB,
HaKJIOHHOM MJIOCKOCTH.
HccnenoBanue ycnosus
paBHOBECHSI phIyara.
OOHapyKeHue CBOHCTB
MIPOCTHIX MEXaHU3MOB

B Pa3NIUYHBIX HHCTPYMEHTAX U
MIPUCITOCOOJIEHUSX,
UCIIOJIb3YEMBIX B OBITY U
TEeXHHKE, a TAKXKe

B )KMBBIX OpraHU3Max.

DKCIIEpUMEHTAIIBHOE
JI0Ka3aTeNbCTBO PABEHCTBA

paboT Ipu MPUMEHEHUH
MMPOCTBIX MCXaHU3MOB.

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f416194]]
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n/n

HaunmenoBanue pa3nenoB v TeM
IIpOrpaMMBI

KonnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BHIBI ICSITEIIEHOCTH
o0yJaromuxcs

DOnexkTpoHHBIEe (IU(PPOBLIE)
o0pazoBaTeNbHbIE PECYPCHI

Onpenenenue KII/ HaknoHHOM
IUIOCKOCTH. Perienue 3amay Ha

MIpUMEHEHNE TpaBuia
paBHOBECHS phluara u Ha pacuér
KILJ]

53

MexaHuyeckasi SHEpPrust

DKCIIEpUMEHTAIIBHOE
onpeerIeHue N3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUH Tella
MIPU €0 CKaThIBAHUH 110
HaKJIOHHOM IIOCKOCTH.
@opMyIMpPOBaHHUE HA OCHOBE
HCCIIEIOBAHUS 3aKOHA
COXpPAHEHUS MEXAHUYECKOU
SHEPTUH.
OO6cyxneHne rpaHull
MIPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPIHH.
Pemrenue 3amay ¢
HCII0Ib30BAaHUEM 3aKOHA
COXpaHEHHUs SHEPTUU

[[bubnnorexa LIOK
https://m.edsoo.ru/7f416194]]

Uroro no pasneny

|12 |

PesepBHOE Bpemst

|3 ]

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

12
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8 KIIACC

Ne || HamMeHOBaHMe pa3iesioB ¥ TEM IPOrPAMMBI KonnuecTBo yacos OCHOBHBIE BUJIBI IEATEIILHOCTH || DJeKTpoHHBIE (LU(POBLIE)
/T Beero | Kontponsh | Ilpaktuueckue 00y4Jaronuxcs 00pazoBaTeNbHbBIE PECYPCHI
bI€ pabOTHI paboThl
Pa3zpen 1. TenioBble siBJIeHUSA
1.1 ||CtpoeHnue u cBOMCTBA BellleCTBa 7 Ha6mronenue u uarepnpetanus ||[[Bubmorexa [IOK

OTIBITOB,
CBUICTEIHCTBYIOIINUX 00
aATOMHO-MOJICKYJIIPHOM

CTPOCHUH BEUIECTBA: OMBITHI C
pacTBOpPEHUEM
pa3INYHBIX BEIIECTB B BOJIE.

Pemrenue 3a1a4u no oleHUBaHUIO
KOJINYECTBA

aTOMOB WUJTM MOJICKYJI B €IIMHUIIS
00BéMa

BEIIECTBA.

AHaJIN3 TEKCTa APEBHUX
aTOMHCTOB (HaIrpuMmep,
¢dparmenTa nosmel Jlykpeuus
«O npupoje

BEIEH») C U3TI0KEHHEM
000CHOBaHUM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHE).
OneHka

yOeTUTEITbHOCTH ITHX

000CHOBaHUH.
OOnBsicHeHre OpOyHOBCKOTO
JBWKCHUS, SIBJICHUS

TG y3un 1 pazIuuuii MexIy
HUMH Ha OCHOBE

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

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

MOJI0KEHUN MOJIEKYJISIPHO-
KMHETHYECKON

TEOpUHU CTPOCHHMSI BEILIECTBA.
OOBsicCHEeHNE OCHOBHBIX
pa3In4Mil B CTPOCHUH

ra3oB, KHUAKOCTEN U TBEPABIX
Ten

C UCIOJIb30BAHUEM TOJIOKEHU
MOJIEKYJISIPHO-

KMHETUYECKON TEOpUHU
CTPOEHUS BEILIECTBA.
IIpoBeneHuE ONBITOB 11O
BBIPALIBAHUIO

KPUCTAJUIOB IIOBAPEHHOU COIU
WJIU caxapa.

[TpoBenenue u oObsICHEHNE
OTIBITOB, IEMOHCTPUPYIOIIHUX
KaNWUIAPHBIE SBJICHUS U
SIBJICHUE CMAYUBaHUS.
OObsicHEeHHE POTH
KanWJUIAPHBIX SIBIEHUN

JUTSl IOCTYIUICHUS BOJBI B
OpraHuv3M pacTCHUH.
Hab6mnronenue, mpoBenenue u
00BSICHEHUE OMBITOB IO
HaOJIFOJEHUIO TEIJIOBOI'O
paclMpeHus Ta3oB, )KUJIKOCTEN
1 TBEPIBIX Ten.O0bsICHEHNE
coxpaHeHHus 00bEéMa TBEPIABIX




n/n

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

TEJ,TEKYYECTH KUJIKOCTH (B
TOM YHCIIE, Pa3HUIIBI

B TEKYUYECTH ISl PA3HBIX
JKUJIKOCTEN ), TaBJICHHS Ta3a.
[IpoBeneHue onbITOB,
JEMOHCTPHUPYIOIIUX
3aBHCHMOCTbH JIaBJICHHS BO3/IyXa
OT ero 00béMa HHArpeBaHUS
WA OXJTQKICHUS, U UX
00BSICHEHHE HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YYCHHS.
AHanu3 NpakTUYECKUX
CUTYallU, CBI3aHHBIX

CO CBOICTBaMH T'a30B,
KHUIKOCTEN M TBEPIBIX TEI

1.2

TeroBble POIECCHI

21

O6ocHOBaHME TTPaBUIT
HU3MEpEHUs TEMITePaTypHI.
CpaBHeHME pa3IUYHbIX
CIIOCO0OB U3MEPEHHUSI M IITKAJT
TEeMIIEPATyPHI.

HaGmonenue u o0bsiICHEHNE
OTIBITOB, IEMOHCTPHPYIOIIHX
U3MEHEHUE BHYTPEHHEN
SHEPTHUH TeJa B pe3ybTaTe
TeIuIonepeiayu upadoThl
BHEITHUX CHIIL.

HaOmronenne u o0ObsICHEHNE
OTIBITOB,

00CyXIeHHE MTPAKTHIECKUX
CUTYaIUH, TEMOHCTPUPYIOLTUX

[[BubmumoTeka IIOK
https://m.edsoo.ru/7f4181ce]]
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n/n

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

pa3IYHbIe BUIBI
Tervionepeiayn:
TEIUIONPOBOHOCTH,
KOHBEKIIHIO, U3JIy4YeHHUE.
Uccnenosanue ABIcHUA
TerIooOMeHa

IIPU CMEUINBAHUH XOJIOAHON 1
ropsiaeii Boabl. Habmronenue
YCTaHOBJICHHS TETJIOBOTO
PaBHOBECHSI MEXKy TOPSYEH U
X0JIOAHOU BoJ0M.OnpeneneHune
(M3MepeHune) KoIr4ecTBa
TEIIOTHI, TIOJIy4€HHOI'O BOJOU
MIPH TETUI0OOMEHEC HarpeThIM
METATUIECKUM IIUITUHAPOM.
Omnpenenenue (U3MEpPEHHUE)
YAEIbHOUTETIOEMKOCTH
BElIEeCTBA.

Pemenue 3agay, CBI3aHHBIX C
BBIYHCIICHHEMKOJINYECTBA
TEIUIOTHI U TETIOEMKOCTH

P TETTIOOOMEHE.

AHanu3 cuTyauui
MPAKTUIECKOT'O UCTIOIb30BaAHUS
TETUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HApUMep, B
LETISAX DPHEPTrOCOePeKEHUS:
TETUIOU30JISIIHS,
SHEprocOeperarwIne KphIIy,




n/n

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

TEPMOAKKYMYJISITOPHI U T. [I.
HaOmroneuune saBieHuin
UCTIAPEHUS UKOHICHCAIUH.
Uccnenosanue npouecca
WCTIaPEHUSPA3TUIHBIX
JKUIKOCTEH.

OOBsicCHEHUE IBJICHUI
UCTIAPEHUS U

KOHJICHCAIIMX Ha OCHOBE
aTOMHO- MOJICKYJISIPHOTO
YUCHUS.

HaOmroneune u o0ObsIcHEHNE
mpolecca KUIEeHHS,B TOM YUCIIe
3aBHCUMOCTH TEMIIEPaTyphl
KHUTICHUS OT JJaBJICHHUS.
Omnpenenenue (M3MepeHHE)
OTHOCHTEIIEHOWBIIQ)KHOCTH
BO3/IyXa.

Hab6mronenue nporecca
TUTaBJICHUS
KPUCTATNIECKOTO BEIIECTRA,
HaTpUMep, JbJa.

CpaBHeHHMeE MMPOIIECCOB
TUTABIICHHSI

KPUCTATUYECKHUX TEN U
pa3MATYCHUATIPH HATPEBAHUT
aMOp(HBIX Tell.

Omnpenenenue (M3MepeHHE)
YAETHHOU TeTUTOTHITUIABIICHUS




n/n

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

JbJA.
OObscHeHuE SBICHUM
TUTABJICHUS U KPUCTAJUTH3AIHH
Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yYEHUSI.
Pemenne 3aga4, cBsI3aHHBIX C
BBIUHCIICHUEMKOJINYECTBA
TEIJIOTHI B MpOIleccax
TeIUIonepenayn npu
IUTaBJICHUU U
KpUCTAITU3AIIUH, HCTIAPEHUU U
KOH/JIEHCAallUU. AHAU3
CUTYyallUil MPAKTUYECKOTO
MIPUMEHEHUSISIBIICHU I
TUTABJICHUS U KPUCTAJUTH3AIIH,
HanpuMep, MOTyYeHHe
CBEPXYHCTHIX MaTEPHUAJIOB,
coJieBasi TpeJka U Jp.

Amnanu3z paboTsl 1 00BSICHEHUE
MPUHIIMITAEHCTBUS TETLIOBOTO
JIBUTATEJIS.
Brruncnenue koiandecTsa
TEIUIOTHI, BBIICTISIOLIETOCS MTPU
CTOpaHUU PA3INYHBIXBUIOB
toruBa, U KI1J] nuraresns.
OO0cyX1eHre YKOTOTHIECKIX
MOCIIEACTBUIHCIIONH30BAHHS
JIBUTaTeJIe BHYTPEHHETO
CTOpaHUs, TETUIOBBIX U

TUIPOIIICKTPOCTAHIIUIA




Neo || HammeHoBaHu€ pa3fesioB U TEM MPOTPAMMBI | KomnuecTBo yacon OcCHOBHBIE BUJIBI ICITEIILHOCTH || DIeKTpOHHBIE (ITU(POBBIC)
n/m Beero | Kontporsn | Ilpaktaueckue o0yJaromuxcs o0pa3oBaTenbHbIE PECYPCHI
b€ pabOTHI paboThI
‘HTOFO 10 pa3aeny H 28 H
‘Pasnen 2. DiIeKTpUYeCKHe U MATHUTHbIE SIBJICHUS
2.1 ||[DnexkTpuyeckue 3apsaabl. 3apsHKEHHbBIE Tena U 7 1 Ha6moieH1e U IIPOBEICHIE [[BubmmoTeka IIOK

WX B3aUMOJENCTBUE

OIIBITOB
10 DJICKTPU3AIUH TEN MPU
COMPUKOCHOBEHUU U
WHIYKITUEH.

HaOmonenue u o0bsICHEHHE
B3aMMOJICHCTBUS OJHOUMEHHO U
Pa3HOUMEHHO 3apsSUKEHHBIX TEll.
OOBsicHeHHE TPUHLIUTIA
JIEUCTBUS DIIEKTPOCKOMA.
OObsicHEHNE ABICHUI
ANEKTPU3ALUN TIPH
CONPUKOCHOBEHUH TEIl U
WHIYKIIUEWUC UCTIONh30BAaHHEM
3HAHWI 0 HOCUTEIAX
ANEKTPUICCKUX 3aPsI0B B
BEIIECTBE.

Pacno3naBanue u 0ObsICHEHNE
SIBJICHUHDJICKTPHU3AIIUU B
IOBCEIHEBHOM XU3HU.
HaOmronenne u o0ObsICHEHNE
OTIBITOB, UJLTFOCTPUPYIOITUX
3aKOH COXPaHECHUS
AIEKTPUIECKOTO 3apsia.
Hab6mronenue omneITOB 10
MOJIETTUPOBAHUIOCHUIIOBBIX
JIUHUAN 3JEKTPUIECKOTO TOJIS.

https://m.edsoo.ru/7f4181ce]]
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HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

OCHOBHBIE BUIBI I€ITEILHOCTA

DOnekTpoHHBIC (IU(PPOBLIE)

n/n Beero | Kontporsn | Ilpaktaueckue o0yJaromuxcs o0pazoBaTenbHbIE PECYPCHI
b€ pabOTHI paboThI
HccnenoBanue necTeus
PIEKTPUYECKOTO MOJISTHA
MIPOBOJAHUKY M TUIJICKTPUKH
2.2 |[IToCTOSTHHBIN PEKTPUYECKUIN TOK 20 1 7 HaGmronenue pa3muaabIx [[BubmmoTeka IIOK

BUJOB ICUCTBUS
AIEKTPUUYECKOTO TOKA U
0OHapyKEHHE dSTUXBUIOB
IEUCTBHUSA B IOBCEIHEBHOMU
JKU3HHU.

Hab6mronenne BOSHUKHOBEHHUS
ra3oBOro paspsjiau
AIEKTPUIECKOTO TOKA B
JKHJIKOCTH

COopka ¥ ucIpITaHuE
AIEKTPUYECKON LETTH
IIOCTOSIHHOTO TOKA.
N3mepenue cuiibl TOKa
amriepmeTpoM. Mzmepenue
AIEKTPUUYECKOTO HAMPSKEHUS
BOJIbTMETPOM.

[TpoBenenue u 0OBICHEHNE
OTBITOB,JEMOHCTPUPYIOLITUX
3aBUCHMOCTD
AIEKTPUIECKOTO
COTIPOTHUBIICHHUS MTPOBOTHUKA
OT €r0 JJINHBI, IUIOIAaN
MOTIEPEYHOTO CEUCHUSIN
Marepuasna.

Uccnenosanue 3aBUCUMOCTH
CHJTBI TOKA,POTEKAFOIIETO

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

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTponbu
b€ pabOTHI

[IpakTnueckue
paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

yepe3 pe3ucTop,
OT CONIPOTHUBIICHUS PE3UCTOPA
U HanpspKEHUsTHA PE3UCTOpE.
[TpoBepka mpaBuia CIOKESHHS
HanpsH>KEHUUIPpU
MoCJeI0BaTEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisi CUIIBI
TOKa

MIPH NapaAJUIETEHOM
COETMHEHUH PE3UCTOPOB.
AHau3 cuTyanun
MOCJIeI0BATEILHOTO U
MapajyieNbHOTr0 COSTUHEHHS
MIPOBOJAHHUKOBB JIOMAIIIHUX
ANEKTPUUYECKUX CETSX.
Pemenue 3amau ¢
HCII0JIb30BaHNEM 3aKoHa Oman
dbopmyn pacuéra
AIEKTPUYECKOTO
COIIPOTHUBIIEHUS MPU
MOCJIeI0BATEIHLHOM U
napajuieIbHOM COETMHEHUHN
MIPOBOJHHKOB.

Omnpenenenue pabOThI
AIEKTPUYECKOTO TOKA,
MPOTEKAIOILIETO Yepe3
pe3ucTop.

OrnpeneneHre MOITHOCTH
AIEKTPUYECKOTO TOKA,




n/n

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuectBo yacos

Bcero

Kontponeh | IlpakTuueckue
b€ pabOTHI paboThI

OCHOBHBIE BH/IbI ICITEILHOCTH
o0yJaromuxcs

DOnekTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHbIE PECYPCHI

BBIJICTISIEMOM Ha PE3UCTOPE.
HccnegoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 JIAMITOYKY OT
HaIIpsDKEHUs Ha HEl.
OnpenenenneKIT/]
HarpeBaTelis.
HccnegoBanue
npeoOpa3oBaHMs SHEPTUUIIPH
MoaBEME Ipy3a
AJIEKTPOJIBUTATEIIEM.
OOmBsicHeHHE yCTpoiicTBa U
MPUHLIMIA JEACTBUS
JIOMAaITHIX
AIEKTPOHArpeBaTEIbHbIX
npubopoB. OObsicHEHNE
MPUYUH KOPOTKOTO 3aMbIKAHUS
Y NIPUHITUIIA TEUCTBUS
TJIaBKUX TIPEIOXPaHUTEIIEH.
Pemrenue 3amau ¢
HCIIOIL30BaHHEM 3aKOHA
Jxxoyns—JIenna

23

MaruuTHbIC SIBJICHUS

L.5

HccnenoBanmue MarHUTHOTO
B3aUMOJIEUCTBUAIIOCTOSHHEIX
MarHHuTOB.

N3yuenne MarHuTHOTO MOJIS
MTOCTOSTHHBIX MarHUTOB MPHU UX
00BETMHEHUH U Pa3/ICIICHUN.
Hccnenosanne MarHuTHOTO
B3aMMOJICHCTBUS MMOCTOSHHBIX

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]
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Neo || HammeHoBaHu€ pa3fesioB U TEM MPOTPAMMBI KomnuecTBo yacon OcCHOBHBIE BUJIBI ICITEIILHOCTH || DIeKTpOHHBIE (ITU(POBBIC)
n/n Beero | Kontporsn | Ilpaktaueckue o0yJaromuxcs o0pazoBaTenbHbIE PECYPCHI
b€ pabOTHI paboThI
MarHuTOB.

N3yuenne MarHuTHOTO MOJIS
MMOCTOSIHHBIX MAarHUTOB MPU UX
00BETMHEHUH U Pa3/ICIICHUN.
IIpoBeneHuE ONBITOB 11O
BU3yaJIU3aI[UU TOJIS
IMOCTOSHHBIX MarHuTOB.
N3yuenue siBnenus
HaMarHN4YMBaHUS BEIICCTBA.
Uccnenosanue neicTBus
AIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHue onbITOB,
JEMOHCTPUPYIOIINX
3aBUCHMOCTE CHUIBI
B3aUMOJICVCTBUSI KaTYIIKU

C TOKOM Y MarHuTa OT CHJIBI U
HaIlpaBJIEHUS TOKaB KaTyIIKe.
AHanu3 cutyanui
MPAKTUYECKOT0 MPUMEHEHHUS
ANEKTPOMATHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIIICHHOCTH, METUIINHE).
N3ydenue necteus
MarHUTHOTO MOJISIHA TPOBOIHUK
C TOKOM.

N3ydenue nerictBus
anektpoasurareins.lizsmepenue
KIIJI anexTpoaBurareabHou
YCTaHOBKH.




OIIMCaHus

AHanu3 u o0CyXJIeHHe
pa3IM4YHBIX IPUMEPOB
MEXaHHUYECKOTO JIBHIKEHUS.
OO6cykxaeHne TpaHuIl
HpI/IMeHI/IMOCTI/I MoOoaeiin
«MarepualibHas TOYKa.

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]

Neo || HammeHoBaHu€ pa3fesioB U TEM MPOTPAMMBI KomnuecTBo yacon OcCHOBHBIE BUJIBI ICITEIILHOCTH || DIeKTpOHHBIE (ITU(POBBIC)
n/m Beero | Kontporsn | Ilpaktaueckue o0yJaromuxcs o0pa3oBaTenbHbIE PECYPCHI
b€ pabOTHI paboThI
Pacno3naBanue 1 aHanu3
Pa3IMYHBIXITPUMEHEHUM
AJIEKTPOJBUTATENECH
(TpaHCTIOPT, OBITOBBIC
YCTpOWCTBA U JIP.)
2.4 ||[DmeKTpOMarHuTHasT HMHAYKIUA 4 OTIBITHI IO UCCIIETOBAHUIO [[BuGmumoTeka IIOK
P —— https://m.edsoo.ru/7f4181ce]]
AIEKTPOMArHUTHON UHAYKITUU:
HUCCIIEOBAaHUEU3MEHECHU
3HAQUYEHMS U HAMPABIICHUS
WHIYKITMOHHOTO TOKa
‘I/ITOFO o paszeny H 37 H || |
‘PesepBHoe BpeMs H 3 H ” || || |
OBHIEE KOJIMYECTBO YACOB I10 68 3 14.5
I[TPOI'PAMME
9 KJIACC
Ne HanmeHoBaHue pa3aenoB U TeM MPOrpaMMBbl KomnnuyectBo yacos OCHOBHBIE BUBI DnexTpoHHbIe (ITUPPOBBIC)
n/n NeSITeIbHOCTH o0pa3oBaTesbHbIE PECYPCHI
00yJaromuxcst
Bcero KOHTpOJ’II)HBIC HpaKTI/I'-IeCKI/Ie
paboTEI paboTHI
Pa3zpen 1. Mexanunueckue siBJICHUS |
1.1 |[MexaHuuyeckoe ABUKEHUE U CIOCOOBI €ro 10 1



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6

n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

Onucanre MEXaHUYECKOT0
JBUKEHUSI Pa3TMYHBIMU
criocobamu (ypaBHEHHE,
Tabiuma,rpaduk).

AHanu3 )XU3HEHHBIX
CUTyalUi, B KOTOPBIX
MIPOSIBIISIETCS
OTHOCHUTENIHOCTh
MEXaHUYECKOTOJIBUKECHHUS.
HaOmroneune
MEXaHUYECKOTO JIBUKEHUS
TETA0OTHOCUTENILHO Pa3HbIX
TEeJI OTCYETA.

CpaBHeHue myTe u
TPAEKTOPUH ABUKCHUS
OJIHOTO U TOTO K€ Tela
OTHOCHUTEIJILHO Pa3HBIXTE
OTCY€Ta.

Amnanus tekcra ['anunes o0
OTHOCUTEITLHOCTH
JBUKEHHUSI; BHITTOJIHEHUE
3a/IaHUM 110 TEKCTY
(CMBICTIOBOE UTEHHE).
Onpenenenue cpeaHen
CKOPOCTHU CKOJIbKEHUS
OpycKa Wi IBH>KEHUS
IapuKa 1o HaKJIOHHOM
MJIOCKOCTH.




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

AHanu3 u 00CyXJIeHHE
CIoCO00B TTPUOIMIKEHHOTO
ONpPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

Onpenenenue CKOPOCTH
PaBHOMEPHOTO JTBHKCHUS
(1rapuka B )KHJIKOCTH,
MOJICTTHAIIEKTPUIECKOTO
aBTOMOOWJIA U T. I1.).
OnpenenexHue myTu,
MPOMJECHHOIO 3a TaHHBII
MIPOMEXKYTOK BPEMEHU, U
CKOpPOCTH Teja

1o rpaduKy 3aBUCUMOCTH
MyTH PAaBHOMEPHOTO
JBUKCHHS OT BPEMEHHU.
OO6cykneHrne BO3MOKHBIX
MPUHLIMIIOB JEHCTBUS
puOOPOB, U3MEPSIOMINX
CKOPOCTH(CITHIOMETPOB).
Beruucnenue nytu u
CKOpPOCTH MIPH
PaBHOYCKOPEHHOM
MPSIMOJTMHEITHOM JIBHYKEHUH
Tena.

Onpenenenue NponIeHHOTO
MyTU U YCKOPEHHUS
JBDKEHUS Tela 1o Tpaduky|




Ne HanmeHoBaHKE pa3eiioB U TEM MTPOTPaMMBI KonnuecTBo yacos OCHOBHBIE BUIbI OnextpoHHbie (IU(POBHIE)
n/m NeSTeabHOCTH obpaszoBarebHbIe PECYPChI
oOyyJaronuxcs
Bcero KonTposnbHbie IpakTudeckue
paboTsI paboTsI

3aBUCUMOCTH

CKOPOCTH

PaBHOYCKOPEHHOI'O

HpSIMOJII/IHGfIHOFO[[BI/I)KeHI/ISI
TCJIa OT BPpCMCHH.
HpOG@pKCl cunomesubl. eciu

npu pasHoyCKOPEeHHOM
OBUMHCEHUU

Oe3 HauanvbHoU cKopocmu
nymu OMHOCAMCAKAK PO
HEeYEemHubvIX yuces, mo
coomeemcmeyruue
NPOMEINHCYMKU 8peMeHU
oounaxoswl. OripenenenHue
YCKOpEHHUsI Tena npu
PaBHOYCKOPEHHOM
JIBUKCHUUIIO HAKJIOHHOM
IIJIOCKOCTH.

N3mepenue nepuona u
9acTOTHI OOpaIeHUsTENA
10 OKPYKHOCTH.
Omnpenenenne ckopocTu
PaBHOMEPHOTOJIBUKEHUS
TeJa MO OKPYKHOCTH.
Pemrenue 3agaq Ha
olpezesieHue
KHHEMaTHYECKUX
XapaKTEPUCTUK




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH

oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

MEXaHUYECKOTO JIBIKEHUS
Pa3IMYHbIX BUJOB.
Pacno3naBanue u
MPUOMIKEHHOE OTIHCAaHUE
pa3IMYHbIX BUJIOB
MEXaHUYECKOTO JIBMKEHUS
B IIPUPOJIE ¥ TEXHUKE (HA
puMepax CBOOOTHO
MaJaroIINX TeJ, IBUKEHUS
JKHUBOTHBIX,

HeOECHEBIX Tel,

TPaHCIIOPTHBIX CPEACTB U

ap.)

1.2

B3anMonencTBue Tel

20

HaOmroneune n
00CYyKJIEHUE OTIBITOB

C IBIDKCHHEM TeJla TIPH
YMEHBIIIEHUN BIUSHUS
JPYTUX Te,
MPENSATCTBYIOMNX
JIBHKEHUIO.

Anamm3s Texcra 'ammnes ¢
OITMCAHHUEM MBICIIEHHOI'O
IKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH
WHEPIMHU; BHITTOTHEHUE
3a/IaHUM 110 TEKCTY
(CMBICTIOBOGUTEHUE).
OO6cyx)aeHne BO3MOKHOCTH

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]




HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI

OnexTpoHHbIe (TH(POBBIE)

n/n JeSITEIbHOCTH o0Opa3oBateNbHbIE PECYpPCHI
oOyyJaronuxcs
Bcero KOHTpOHI)HBIC HpaKTI/I'-IeCKI/Ie
paboTsI paboTsI
BBITTIOJTHEHHUI3aKOHA

WHEPLUHU B Pa3IUYHBIX
CHCTEMaxX OTCUETA.
HaOmroneune n
o0CyXKIeHHe
MEXaHUYECKUX SIBIICHUI,
MIPOUCXOAIINX B CUCTEME
OTCuYéTa

«Tenexxka» npu e€
PaBHOMEPHOM

1 YCKOPEHHOM JIBU>KEHUH
OTHOCHUTEIBLHOKAOMHETa
busuKy.

JlencTBUA ¢ BEKTOpaMHu
CHJI: BBEIIIOJTHEHHE3aJaHu I
10 CIIOXKCHUIO U
BBIYUTAHUIO BEKTOPOB.
HaOmronenne n/nnn
MIPOBEICHUE OTIBITOB,
JEMOHCTPUPYIOIINX
3aBUCUMOCTD YCKOPEHHUSI
TeJa OT MPUIIOKEHHOH K
HEMY CWJIbl U MacChITEA.
Amnanu3 U 00bsICHEHHE
SIBIICHHUI

C UCTIOJIb30BAHHEM BTOPOTO
3akoHa HeroTroHna.Pemienue
3aJ1a4 C UCII0JIb30BaAHUEM




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

BTOpOro 3akoHa HeroroHa
Y TIPaBHJIA CIIOKEHUS CHIL
Onpenenenue KECTKOCTU
TPYKUHBIL.

AHanu3 curyanui, B
KOTOPBIX HAOTIOAAFOTCS
ynpyrue aedopMaiuu, u
UX 00BsCHEHUE

C UCTIOJIb30BAHUEM 3aKOHA
I'yka.

Pemenue 3amau ¢
MCIOJIb30BaHNEM 3aKOHA
I'yka.

Uccnenosanue
3aBUCHMOCTH CHJIBI TPEHUS
CKOJIb>KEHUS OT CHIIbI
HOPMAJIHHOTO JIaBIICHUSI.
OO6cyxneHune pe3yabTaToB
UCCIIeIOBaHMUSI.
Omnpenenenue

K03 puLreHTa TpeHU
CKOJIb)KEHHUSI.

N3mepenue cuibl TpeHUs
nokos. Pemenue 3amad ¢
UCIOJIb30BaHUEM (POPMYJIBI
JUTSL CUJTBI TPEHUS
CKOJIb)KEHUSL.

AHanu3 OBUKEHUS Tell




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH

oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

TOJBKO MO TEHCTBUEM
CHUJIBI TSDKECTH —
CBOOOIHOTO IaJIEHUS.
OObscHenue
HE3aBHUCUMOCTH YCKOPEHUS
CBOOOIHOTO IAaJECHUS OT
MaccCHI Tela.

O1ieHKa BETUYHHBI CHIIBI
TSATOTECHUS, AEHCTBYIOIIEH
MEXIy IBYMsI TeTaMu(I1st
Pa3HBIX Macc).

AHanus IBUKEHU
HEOECHBIX TENIION
JIECTBUEM CHIIBI
TATOTEHHUS

(c ucmosb30BaHUEM
JIOTIOJTHUTEIBHBIX
HMCTOYHUKOB WH(OpMAIUN).
Pemrenue 3amau ¢
HCIIOIL30BaHHEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U
hopMyIbI

JUISL pacy€Ta CHJIbI
TSDKECTH. AHAIN3
OpUTHHAJILHOTO TEKCTA,
OITHCHIBAIOIIETO
MIPOSIBIICHUS 3aKOHA
BCEMHUPHOT'O TATOTCHUS,




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH

oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

BBITIOJTHEHHE 3aJaHUMIIO
TEKCTY (CMBICIIOBOE
YTCHUE).
Hao0monenue u
00CYXJICHHE OIBITOB
10 U3MCHEHHIO Beca Teja
MIPU YCKOPEHHOM
JIBHOKEHUU.
AHaN3 yCIOBHI
BO3HHKHOBEHUS
HEBECOMOCTHUU MEPETPY3KHU.
Pemnrenue 3amay Ha
oTmpeJieIeHIE Beca Teja
B Pa3IMYHBIX YCIOBUSX.
Anamms cui,
JNEWCTBYIONIMX Ha TEJIO,
MOKOSIIEECs: Ha OTope.
Onpenenenue eHTpa
TSOKECTH Pa3IMYHBIX Tell

1.3

3aKOHBI COXPaHEHUS

10

HabGnronenue u
00CYXKJICHHE OMBITOB,
JIEMOHCTPUPYIOLIHX
nepeaayy UMITyJbca

IIPU B3aUMOJEHCTBUH TEIl,
3aKOH COXPaHEHHS
UMITYJIbca IpU a0COTIOTHO

YIOPYTOM M HEYIIPYTrOM
B3aUMOJIEHICTBUU TEJ.

[[BubmmoTeka IIOK
https://m.edsoo.ru/7t41a4a6]]




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

AHanu3 cutyanuii B
OKPYKaIOLLEH KU3HUC
HCIIOJIb30BAaHNEM 3aKOHA
COXpaHEHUS UMITYJIbCa.
Pacno3naBanue siBneHus
PEaKTUBHOTOJBUKEHUS B
MIPUPOJIE U TEXHUKE.
[Ipumenenue 3akoHa
COXpaHEHUs UMITYJIbCa
JUUTA pacd€Ta pe3ylibTaToOB
B3aUMOJICHCTBHA Tes(Ha
npuMepax Heynpyroro
B3aHUMOJICHCTBHUS,
YIOPYroro HeHTPaIbHOTO
B3aUMOJICVCTBHUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3
KOTOPBIX

HETIOJBUYKHO).

Pemrenue 3amau ¢
HCII0JIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.
Omnpenenenue pabOThI
CWJIBI YIIPYTOCTUIIPH
MoJIbEME TPy3a C
HCII0Ib30BaHUEM
HETMOABUXKHOTO U
IMOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

N3mepenue
MIOTEHIMATIbHOU SHEPTUH
YIpyro
nehopMUPOBaHHON
npykuHsl. i3mepenune
KMHETUYECKON JHEPrUun
TEJano JJINHE
TOPMO3HOTO MYTH.
DKCIIepUMEHTAIBHOE
CpPaBHEHUE U3MEHEHUS
MOTEHIMATBHON U
KUHETUYECKON SHEepPrui
TeJanpyu ABMKEHUHU 110
HAKJIOHHOM IIOCKOCTH.
DKcrepuMeEHTaANIbHAS
IIPOBEPKA 3aKOHA
COXPaHEHHUS
MEXaHUYECKOU SHEPTUU
py CBOOOTHOM Ta/ICHUH.
IIpuMeHeHue 3aK0Ha
COXpaHEHUs
MEXaHUYECKOU SHEPTUn
JUIsl pacuéra
MOTEHILMAIBHON U
KMHETUYECKON DHEPruil
tena.Pemenue 3anad ¢
HCII0JIb30BaHNUEM 3aKOHA
COXpAHEHUS MEXaHUYECKOM




Ne HaumenoBaHue pa3ienoB ¥ TEM NPOTPaMMBbl KomnuecTBo yacoB OCHOBHBIE BUJIEI DnexTpoHHbIe (ITU(PPOBLIC)
n/n NeSITeIbHOCTH o0Opa3oBateNbHbIE PECYpPCHI
oOyyJaronuxcs
Bcero KOHTpOJ’II)HBIC HpaKTI/I'-IeCKI/Ie
paboTsI paboTsI
L] | | | |preprim |
‘I/ITOFO 10 pa3aeny H 40 H H

‘Pa:men 2. MexaHH4YeCKHeE KOJIC0AHUA U BOJHBI

2.1 |[Mexanudeckue KojeOaHus 7 3 Hab6mronenue konebanuii  ||[[Budanorexa [JOK

OJT ICHCTBUEM CHJT https://m.edsoo.ru/7f41a4a6]]
TSDKECTU U YIPYTOCTH U
oOHapyKeHHE MOJ0OHBIX
KoJieOaHuH B
OKpYKaroIlleM MHUpE.
AHnanu3 konebaHuit Tpy3a
Ha HUTH WHA NIPYIKUHC.
OnpeneneHre 4aCTOThI
KoneOaHuit
MaTEeMaTHYECKOTO 1
MPYKUHHOTOMASTHUKOB.,
HaOmroneune n
0OBSICHCHHE SIBIICHHS
pe3oHaHca.

Uccnenosanue
3aBHCHMOCTH MEepHOJa
KoJieOaHui
MOJIBEIIICHHOTO K HUTH
Ipy3a0T JUTMHBI HATH.
[IpoBepka HE3aBUCUMOCTH
nepuo/ia Kojie0aHuHrpysa,
MOJIBEIICHHOTO K JICHTE,
OT Macchl rpy3a.




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

HaOmronenue n
00CYX/ICHHE OIIBITOB,
JEMOHCTPUPYIOIITNX
3aBUCUMOCTH TIEPHOJIa
KoJIeOaHU TPYKUHHOTO
MasTHHKA OT MacChITpy3a
1 )KECTKOCTU MPY>KUHBI.
[Ipumenenue
MaTEeMaTH4YECKOIro 1
MPY>KUHHOTOMAasITHUKOB B
KAueCcTBE MOJEIIEN JUIS
OIMCAHUAKOJIEOaHNH B
OKPY>KaloIlleM MUpE.
Pemenne 3amay,
CBSI3aHHBIX C
BBIYHCIICHHEM WU
OIICHKOH Y4aCTOTHI
(mepuona) konebaHu

Usmepenue yckopenus
c60000H020 naoeHus

2.2

MexaHn4eckne BOJHBL. 3BYK

OOHapyxeHre 1 aHaJIn3
BOJTHOBBIX SIBJICHHIAB
OKpYIKaroIieM MHpe.
Habnronenue
pacrpocTpaHeHHS
MIPOIOBHBIXU
MOTIEPEYHBIX BOJH (Ha
MOJEIIN) U

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]




Ne HaumenoBaHue pa3ienoB ¥ TEM NPOTPaMMBbl KomnuecTBo yacoB OCHOBHBIE BUIIBI DnexTpoHHbIe (ITU(PPOBLIC)
n/n NeSITeIbHOCTH o0Opa3oBateNbHbIE PECYpPCHI
oOyyJaronuxcs
Bcero KOHTpOJ’II)HBIe HpaKTI/I'-ICCKI/Ie
paboTsI paboTsI
oOHapyXeHHe

AQHAJIOTUYHBIX BUJIOB BOJH
B IIPUPO/IE (3BYK, BOJTHBI
Ha BOJE).

Brruncnenue iMHbI
BOJIHBI U CKOPOCTH
pacmpocTpaHeHuUs
3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE
OTIpe/ieTICHUE TPAHMUII
YaCTOTBHI CIBIIIUMBIX
3BYKOBBIX KOJICOAHMIA.
Habmonenue
3aBHCHMOCTH BBICOTHI
3BYyKa

OT YacTOTHI (B TOM YHCIIE,
C HCIOJIb30BAaHUEM
MY3BIKQIbHBIX
UHCTPYMEHTOB).
HaOmroneune n
OO0BSICHEHHE SBIICHUS
aKyCTHUYECKOTO
pe3oHaHca. AHanu3
OpPUTHHAIILHOTO TEKCTA,
MOCBIIIEHHOTO
MCIOJIb30BaHUIO 3BYKa
(unu ynpTpa3ByKa)

B TEXHHUKE (IXOJIOKAIIHS,




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KontponbHeie [paktudeckue
paboTsI paboTsI

YIBTPa3BYK
B MEAUIMHE U JIp.);
BEIIOJIHEHHE 3aTaHUIIIO
TEKCTY (CMBICIIOBOE
YTEHUE)

‘I/ITOFO 0 paszeny H

15

‘Pasnen 3. DJIeKTPOMAarHMTHOE 10Jie U 3JIeKTPOMATHUTHbIE BOJIHbI

3.1

DJIEKTPOMArHUTHOE MOJIE U
2JIEKTPOMArHUTHBIE BOJTHBI

6

[Toctpoenue
pacCyXJIeHHU,
000CHOBBIBAIOIINX
B3aUMOCBS3b
ANEKTPUYECKOTO U
MAarHUTHOTO ITOJIEN.
DKCIEpUMEHTAIILHOE
W3y4YEHHUE CBOMCTB
ANEKTPOMArHUTHBIX
BOJIH (B TOM YHCIJIE C
IIOMOII[bI0 MOOWIILHOT'O
TenedoHa).

AHau3 peHTreHOBCKUX
CHUMKOBYEJIOBEUECKOI0
opraHusma.

AHanu3 TEKCTOB,
OTHCHIBAIOLTNX
MIPOSIBIICHUS
ANEKTPOMATrHUTHOTO
U3ITy4eHUs B IPUPOJIE:
JKUBBIC OPTaHU3MBI,

[[bubmuoTexa [TOK
https://m.edsoo.ru/7t41a4a6]]




Ne HanmeHoBaHKE pa3eiioB U TEM MTPOTPaMMBI KonnuecTBo yacos OCHOBHBIE BUIbI OnextpoHHbie (IU(POBHIE)
n/m NeSTeabHOCTH obpaszoBarebHbIe PECYPChI
oOyyJaronuxcs
Bcero KonTposnbHbie IpakTudeckue
paboTsI paboTsI

U3ITy4eHUs: HeOeCHBIX
TeN(CMBICIIOBOE UTEHHUE).
Pacno3naBanue n aHanus
Pa3IUYHBIX TPUMEHEHHHA
ANEKTPOMATrHUTHBIX
BOJIHB TEXHHKE.
N3ydeHune BOITHOBBIX
CBOICTB CBETA.
Pemrenue 3amau c
UCIOJIb30BaHUEM
dbopmys 171 CKOPOCTH
ANEKTPOMATrHUTHBIX
BOJIH, JJIUHBI

BOJIHBI U 4YaCTOTHI CBETA

‘I/ITOFO 10 pasaeny H 6 H H

‘Pa:men 4. CBeTOBLIE SIBJICHUS

4.1  ||3akOHBI pacIPOCTPAHEHUS CBETA 6 2 Hab1r01eHHE OTIBITOB, [[Bubmuorexa IIOK
JIeMOHCTPUPYIOLKX https://m.edsoo.ru/7f41a4a6]]

SIBJICHHE TIPSIMOJIMHEHHOTO
pactpocTpaHEeHHUsICBETA
(BOBHUKHOBEHHE TCHH U
MIOJIYyTE€HN),

Y UX UHTEPIPETALNSI C
HCIIOJIb30BAHUEMITOHSTHS
CBETOBOTO JIy4a.
OOBsicHEHUE U
MOJICIIUPOBAHUE




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

COJIHEYHOTO HUTYHHOTO
3aTMEHUH.

Uccnenosanue
3aBUCUMOCTH YTJIa
OTPaKCHUSICBETOBOTO JIy4a
OT yTIJIa MaJIeHuUs.
N3yuenue cBoiicTB
M300pakeHHS B ITIOCKOM
3epKaie.

HaOmroneune n
00OBsCHEHHE ONBITOB

IO TIOJTYYEHUIO
n300pa’keHN B BOTHYTOM
WBBIITYKJIOM 3€pKajax.
HaOmonenue u
00BsICHEHHE OIBITOB IO
MPEJIOMJICHUIO CBETa HA
TPaHMIIC PA3IMYHBIX Cpel,
B TOM YHCJIE OILITOB C
MTOJTHBIM BHYTPEHHUM
OTpaXECHUEM.
Uccnenosanue
3aBUCUMOCTH yTJjia
MPEIOMIICHUS OT yriia
MaJIeHUs CBETOBOTO JIydaHa
TPAHMIIE «BO3TYX—CTEKIIO».
Pacno3naBanue sBiIeHUMI
OTpaXEHUS U TIPEITOMIICHUS




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

CBETAa B IIOBCEIHEBHOI
JKU3HH.AHAIU3 U
00BsACHEHHE SIBJIEHUS
ONTHYECKOTOMHUpaXKa.

Pemenue 3agau ¢

HUCIIOJB30BaHHUECM 3aKOHOB
OTpPAXKCHUSA U NPCIIOMIICHHUA
CBETa

4.2

JIMH3BI ¥ ONTHYECKHE TPUOOPHI

[Tonyuenune nzo0pakeHm
C TIOMOIIBIO coOMparomei
Y PaCcCEeUBAIOIIICH JIMH3.
Omnpenenenue GoKycHOTO
pacCTOSHUS U ONITHYECKON
CHJIBI COOMpArOIIIeH
JIMH3EL. AHAIN3
YCTPOICTBA U MIPUHIIUIIA
JNEUCTBUAHEKOTOPBIX
ONITUYECKUX MPUOOPOB:
¢dotoanmapara,
MHUKPOCKOIIA, TE€JIECKOMa.
N3yuenue monenu riasa
KaK ONTHYECKON CUCTEMBEL.
AHanu3 siBIeHUN
OJIM30PYKOCTUH
JaIbHO30PKOCTH,
MPUHIIMIA JEHCTBUS
OYKOB

[[bubmuoTexa [TOK

https://m.edsoo.ru/7t41a4a6]]




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

43

PaznoxxeHne 6e0ro CBeTa B CIEKTP

2

Habmonenue
pasznoxxeHus 6e10ro cBeTa
B CTIEKTP.
HaGmonenue u
00BsICHEHUE OTIBITOB
IO MOJYYEHHUI0 0eI0T0
CBETa MPH CIOKCHUN
CBETa pPa3HbIX I[BETOB.
[IpoBenenue u
00BsICHEHUE OTIBITOB
10 BOCIIPUSITHIO [IBETA
MPEMETOB MPH HX
HaOII0ICHUH Yepes
IIBETOBBIE (PHIIBTPHI
(1IBETHBIE OYKH)

[[bubmuoTexa [TOK
https://m.edsoo.ru/7t41a4a6]]

‘I/ITOFO 10 pa3zeiy

‘Pa:men 5. KBaHTOBBIC SIBJICHUSA

5.1

I/ICHyCKaHI/IG 1 MOTrJIOMCHUE CBETa aTOMOM

O6cyxaenne nenu
ombiToB Pesepdopaa mo
UCCJICIOBAaHHIO aTOMOB,
BBIJIBIDKCHUE

THIIOTE3 O BO3MOYKHBIX
pe3yibTaTax OMbITOB

B 3aBUCUMOCTHU OT
IpeNoIaraeMoro
CTPOEHHSI ATOMOB,
(dbopMyITUpOBaHKE BHIBOJIOB

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

U3 PE3yIbTaTOB OIBITOB.
OOGcyxeHue
MPOTUBOPEUUIA
MJIAHETAPHOU MOJIENN
aToMa ¥ OCHOBAHUH JUIA
rurnoressl bopa o
CTallMOHAPHBIX OpOUTaX
anekTpoHoB.Habmronenue
CILIOIIHBIX M IMHEHYAThIX
CHIEKTPOB U3ITyUYCHHS
pPa3ITUYHBIX BEIIECTB.

OOBscHeHUE TUHEHYATHIX

CIEKTPOB U3ITy4CHUS

5.2

CrtpoeHue aTOMHOTO spa

OO6cyxIeHrne BO3MOKHBIX
TUIOTE3 0 MOJEIISIX
CTPOCHUS sizipa.
Onpenenenue coctaBa
siIep MO 3aJIaHHBIM
MacCCOBBIM U 3apsI0OBBIM
YHCIaM U

I10 IIOJI0KEHHIO B
MEPUOUYECKON CUCTEME
9JICMEHTOB.

AHanu3 u3MeHeHus
COCTaBa si/ipa u ero
TOJIOKEHHS B
MEPUOIUYECKON CUCTEME
PH 0-PaTUOAKTUBHOCTH.

[[bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6]]




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (TH(POBBIE)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie [IpaxTrueckue

paboTsI

paboTsI

UccnenoBanue TpekoB o-
YaCTHI] I10 TOTOBBIM
¢dororpadusm.
OGHapyxeHue u
U3MEpPEHHUE
paaranoHHOTr0OHA C
MOMOIIIBIO TO03UMETPA,
OIICHKA €To
MHTEHCUBHOCTH.
AHann3 OMOJIOTHYECKUX
W3MEHCHHH,
MPOUCXOSIINX TTO]T
NEUCTBUEM
PaarOaKTUBHBIX
U3JIy4CHU.
Hcnons3oBanne
PaArOaKTUBHBIX
M3JTy4YEHU

B MCIUIHE

53

S nepHbie peakuu

Pemmenue 3amau ¢
HCII0JIb30BaHUEM 3aKOHOB
COXpaHEHHUS MacCOBBIX U
3ap5m0131,1x YUCCJI Ha
onpeJieJIieHUE pe3ybTaToB
SICPHBIX PEAKIUI; aHAIU3
BO3MOXKHOCTH WU
HEBO3MOYKHOCTH SIICPHOU
peaKkiuu.

[[bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6]]




n/n

HaumenoBanue pa3aciioB U TEM MPpOTpaMMBbI

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue

paboTsI

OneHka 3HepIruu CBs3H
SJIEp C UCTIOJIb30BaHUEM
dbopmysel DUHIITEHHA.
OO0cyxIeHne NePCIeKTHB
UCTIOJTb30BaHUS
yIIPaBIIIEMOIO
TEPMOSIIEPHOTO CUHTE3A.
OO6cyxnenue
NPEUMYILLECTB U

IKOJIOTHUECKUX
po0OJieM, CBSI3aHHBIX C
SIZICPHOM SHEPTEeTUKOMN

‘I/ITOFO 0 paszeny

17

‘Pasnen 6. IloBTOPHTEILHO-0000 AU MOYJIb

6.1

[ToBTOpenue u 0000IIEHNE COIEPIKAHUS
Kypca ¢usuku 3a 7-9 kmacc

9

Brinonnenue yueOHbIX
3aJaHui, TPeOyroIuX
JEMOHCTpALUH
KOMIIETEHTHOCTEH,
XapaKTepU3yIOIINX
€CTECTBEHHOHAYYHYIO
rPAaMOTHOCTb:

— MPUMEHEHUS MOTYYEHHBIX
3HAHUW U1 HAYYHOTO
00BSICHEHUS (PU3HIECKUX
SIBJIEHUM B OKPYKarouen
npupose,

B IIOBCEIHEBHOU XU3HU U

[[bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6]]




Ne HanmeHoBaHue pa3enoB U TEM MPOrpaMMBbl
n/n

KommuaectBo yacos

OCHOBHBIE BUJIEI
NEeATEILHOCTH
oOyyJaronuxcs

OnexTpoHHbIe (HUPPOBHIC)
o0Opa3oBateNbHbIE PECYpPCHI

Bcero

KonTponbHbie
paboTsI

IIpakTnueckue
paboTsI

BBISIBIICHUS (DU3UIECKIX
OCHOB p#iJla COBPEMEHHBIX
TEXHOJIOTH;

— NPUMEHEHUSI OCBOEHHBIX
3KCHEPUMEHTAIBHBIX
yMEHUI

JUTSL UCCIIEIOBaHUS
bu3UYECKUX SIBICHHIA,B TOM
YuUCIIe JJIs TPOBEPKHU
TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEH.
Pemenue pacu€THbix 3amad,
B TOM YHCJIIE
MpEeANOIararo X
UCTIOJIb30BaHUE (PU3UYECKUX
MOJENEN U OCHOBAHHBIX HA
COJIEpKAHUU PA3TUUHBIX
pasnenoB Kypca (GU3HKH.

BrimosHenue u 3ammra

TPYIMITOBBIX WA
WH/IMBUYATBHBIX TPOEKTOB,
CBSI3aHHBIXC COJIEPKaHUEM
Kypca pU3UKH

‘I/ITOFO 10 pas3zeiy

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

27
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