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HOACHHTEJ/IbHAA 3AIIHCKA
IIporpamma mo (¢u3MKe Ha ypPOBHE OCHOBHOTO o0Omiero oOpa3oBaHUs COCTABICHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHUN K pe3ysbTaTaM OCBOCHHMsS Ha 0Oa30BOM YPOBHE OCHOBHOHW 00pa30BaTENbHOM
nporpammbl, npencrasieHHbx B @PI'OC 00O, a takke ¢ yuétoMm QenepanbHOl pabodell MpOrpaMMbl
BocruTanus 1 KoHuenmmu npenonasanust yueOHOro npenMera «Pusnkay.
Comep:xxanne mnporpamMmbl 1Mo (HU3UKE HAMpaBlieHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOM
I'PaMOTHOCTH O0YYarOIIMUXCsl M OPTaHU3ALMIO N3Y4eHUs (PU3MKH Ha EATENIbHOCTHON OCHOBE. B mporpamme
no (pU3NKE YUUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpenmera B peanmsanmu Tpedosanmii ®I'OC OO0 k
TUTAHUPYEMBIM JIHYHOCTHBIM M METAINPEIMETHBIM pe3yJibTaTaM OOyUYeHHs], a TAKXKe MEKIPEIMETHBIE CBS3H
€CTeCTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsL.
[Iporpamma no ¢pu3MKe yCTaHABIUBAET paclpeneieHre yaeOHOro Marepuaa rno rogam ooy4uenus (mo
KJIaccaM), IpeasiaraeT NPpUMEPHYIO MOCIEA0BATENbHOCT H3YYEHUSI TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS
NPEAMETHOTO COAEPKAHUSA U YIETE BO3PACTHBIX OCOOEHHOCTEH 00YHArOIIMXCS.
[Iporpamma 1o ¢usuke paspadoTaHa ¢ METbI0 OKAa3aHUS METOIWYECKOW TOMOINM YYHUTENO B
co3maHuu padoueit mporpamMmbl IO Y4€OHOMY MPEIMETY.
Du3HKa SIBIAETCS CHCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYUHBIX YIEOHBIX PEAMETOB, TOCKOIIBKY
(u3rUecKre 3aKOHBI JISXKAT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHUEH
u ¢usndeckoii reorpaduell, BHOCUT BKJIQA B €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA, MPEIOCTaBISIET
HanOosnee siICHble OOpas3lbl MPUMEHEHHs] HAyYHOTO METO/AA IO3HAHHs, TO €CTh Crocoda IMOIydeHus
JNOCTOBEPHBIX 3HAHUI O MHpE.
OnHa 3 raBHBIX 3a7a4 (PU3NUecKoro oOpa3oBaHUs B CTPYKType obmero oOpa3oBaHUs COCTOHT B
(bopMHUPOBAHNUN €CTECTBEHHO-HAYYHON IPAaMOTHOCTH U MHTEpPEca K HayKe Y O0yJaroImuxcs.
Uzyuenue pu3nku Ha 0a30BOM ypOBHE MPEATONAraeT OBJIAJICHUE CICAYIOUUMH KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb!
® HAy4YHO OOBSCHSTH SIBJICHUS,
® OIICHMBATb M IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHUS,
® UHTEpPIPETUPOBATh IAHHBIE U HCIIOJNB30BATh HAYYHbIE JOKA3aTEIbCTBA JISI TONyYEHUS
BBIBOZIOB.
Henn n3ydyenus: (U3NKM HA ypOBHE OCHOBHOro oOmero odbpasoBaHusi ompeneieHbl B KoHumenmn
npernonaBaHus yueOHoro npeamera « Pu3nka» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoni @eneparum,
peanM3yIoIINX OCHOBHBbIE O0Ieo0pa3oBaTeNbHbIE MPOrPaMMBIL, YTBEP)KAEHHOHW pemeHueM Komnernu
Munncrepcrsa npocsetnenns Poccutickoit @enepanuu (mporokon ot 3 aexadpst 2019 r. Ne ITK-4BH).
Hean n3ydyenus pusnku:
e rmpuoOpeTeHrne HHTEepeca W CTPEeMIICHHs OOYYalOIIMXCs K HAYYHOMY M3YYEHHUIO HPUPOIBI,
Pa3BUTHE UX WHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE NPEACTABICHUN O HAyYHOM METONE MO3HAHUS U (POPMHPOBAHUE HCCIECAOBATENBCKOTO
OTHOILIEHUS K OKPYKAIOLITUM SIBJICHHSIM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUSI KaK PE3yJIbTaTa U3yYeHHsI OCHOB CTPOCHUSI MAaTEPUU U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

e (dopMupoBaHHE NPEACTABICHUNH O pOaM (U3UKU [UIsI Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAVK,
TEXHUKH U TEXHOJIOT U,

® pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cepax Oyaymed npopecCHOHAIBHOW AEATENbHOCTH,
CBSI3aHHOM ¢ (PM3HMKOH, MMOATOTOBKA K JaJbHEHIIEMy OOYUEHHIO B TOM HaIlpPaBJICHHUH.
JlocTiokeHne 3TUX ILenedl mporpammbsl 1Mo (U3MKE Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHUS
o0ecreynBaeTcsl perIeHueM CIeIYIOIUX 3a4a4:
e rmpuoOpereHne 3HAHUH O MANCKPETHOM CTPOSHMM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e mpuoOpeTeHne yMEeHHMH OINMUCBHIBaTh W OOBSICHATh (PU3MUECKUe SIBICHHS C HCIOJIb30BAHHUEM
MOJYYEHHbBIX 3HAHUM,

® OCBOCHHE METOJOB PEIUEHHUs] MPOCTEHINNX PACUETHBIX 3a7a4d C HCIOJb30BAHMEM (PUINUECKHX
MojieNeli, TBROPUECKHUX U MPAKTUKO-OPHEHTHPOBAHHBIX 337144,

® pa3BUTHE YMEHHI HaOJIONATh MPUPOIHBIC SIBJICHUS U BBIOJHSTDH OIBITHI, JJAOOpPaTOpHbIe pabOTHI
U 5KCIIEPUMEHTAJIbHBIE HCCIEOBAHNUS C UCIIOIB30BAHNEM H3MEPUTENBbHBIX TPHOOPOB;



® OCBOEHHE NMPUEMOB pabOThI ¢ HHPOPManHeH (PU3NIECKOr0 COAEPIKAHUS, BKIIOUasT HHPOPMALIUIO O
COBPEMEHHBIX TOCTHKECHUSX (DM3HMKH, aHAJU3 U KPUTHUECKOE OLICHUBaHUE HHPOpMaLINY,
® 3HAKOMCTBO cO chepamu TPOPECCHOHATIBHOW MAEATEebHOCTU, CBSI3aHHBIMH ¢ (DU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JOCTIDKEHUSX (PU3NIECKON HAYKHL.
Ha nsyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHHMs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacos (2 4aca B Henesio), B 8 kiacce — 68 yacos (2 yaca B Heeno), B 9 kiacce
— 102 Jaca 3 Jaca B HEJEI0).
IIpemnaraembiii B mporpamme 1o ¢u3Mke nepedeHb JabopaTOpHBIX padOT W OMBITOB  HOCUT
PEKOMEH/IATEeNIbHBIA XapakTep, yYUTeNb JAejaeT BbIOOp mpoBeneHHs JabOpaTOPHBIX PadOT U OMBITOB C
yuU€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH OOy4aroImuXcs, CIHCKAa SKCIePUMEHTAIBHBIX  3a7aHuH,
npeaiaraéMblX B paMKax OCHOBHOT'O I'OCYIapCTBEHHOTO 3K3aMeHa 1o (pusmke.
CO/IEP’KAHHUE OFYYEHUA
7 KJJACC

Pazgen 1. ®usuka u e€ poJb B NO3HAHUHU OKPYXKAKIIEro MHpa.

dusnka — Hayka o mpupoae. AsneHust npupoasl. Pusnyeckue sIBICHUS: MEXaHUUECKUE, TEIUIOBBIE,
3JNIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Qusnyeckue BenuuuHbl. M3mepenue (usmdecknx penuunH. Pusmyeckue npubdopsl. IlorpemHocTs
n3MepeHnil. MexxnyHapoaHasi CUCTEMA €UHULL

Kak ¢m3uka u papyrue ecrecTBEHHbIE HAYKH H3YHAlOT NPUpPOAY. ECTeCTBEHHO-HAyYHBIH METON
NO3HAHUS: HaOJIOIeHUE, TOCTAHOBKA HAYYHOTO BOPOCA, BBIABM)KEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUNOTE3, O0OBsICHEHNE Ha0MmonaeMoro siejieHus. Onucanue PU3n4ecKux sBICHUH ¢ MOMOIIBIO MOJEIICH.

Jemoncmpayuu.

1. MexaHu4eckue, TIJIOBbIC, SJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUSI.

2. ®usnyeckue mpuOOPHI U MpoLenypa NPsIMbIX U3MEPEHNUH aHAJIOTOBBIM U LIU(POBBIM MPHOOPOM.

Jlabopamopusie pabomst u onsvimol.

OmnpeneneHue LEHBI EIEHUS KAl H3MEPUTENBHOTO prudopa.

HsmepeHnue paccTosHU.

Usmepenne o0bEéMa SKUIAKOCTH U TBEPIOTO TENA.

OmnpeneneHue pasMepoOB MAJIbIX Tel.

Usmepenue TemriepaTypbl MPH MOMOIIH KUAKOCTHOTO TEPMOMETPA M JaTYHKA TEMIIEPATYPhI.
[IpoBenenue ucciaenoOBaHUS IO MPOBEPKE TUIOTE3BI AANBHOCTh MOJNETA IIAPUKA, MYIIEHHOTO
TOPU30OHTAIILHO, TE€M OOJIbIIe, YeM OOJbIIe BBICOTA MyCKa.

Pazgen 2. IlepBoHauanbHbIe CBeACHUS 0 CTPOCHHH BellecTBA.

CtpoeHne BeliecTBa: aTOMbl U MOJIEKYJBI, MX pa3Mepbl. OMNBITHI, JOKA3BIBAIOLINE ITUCKPETHOE
CTPOEHHE BEIEeCTBA.

JBiokeHUe ydacTul BemecTBa. CBsA3b CKOPOCTH JBIIKEHHSI YacTHI] ¢ Temmeparypoi. bpoyHoBckoe
nskeHue, 1uddysus. BzanmoneiicTBrue yacTHIl BEIIECTBA: MPUTSDKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSTHHSI BELIECTBA. CTPOCHHUE ra30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeEl.
B3anmocBsi3b MeXXy CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHBIX COCTOSHHSIX U MX aTOMHO-MOJICKYJIIPHBIM
crpoenneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBL.

Hemoncmpayuu.

1. HabmroneHre OpOyHOBCKOTO ABUKECHHSI.

2. Habmonenune muddysuu.

3. Habmonenue siBiaeHul, OOBACHIIOINXCS MPUTSHKEHUEM WM OTTAJIKHBAHUEM YaCTHL] BEIIECTBA.

Jlabopamopusie pabomsl u onsvimol.

1. Ouenka nuameTpa aToMa METOIOM PSIIOB (C UCTIOJIb30BaHUEM (oTorpadumii).

2. OmnpbIThI IO HAOMIOEHHUIO TETUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThl 10 OOHAPYIKEHUIO TEHCTBHSI CUII MOJIEKYJIIPHOTO MPUTSIKEHHS.

Pazgen 3. /iBusKeHMe U B3aUMOJeICTBHE TeJl.

Mexanndeckoe IBUXKEHUE. PaBHOMepHOe M HepaBHOMepHOe nBIKeHHe. Ckopocth. CpemHss
CKOPOCTb NPY HEPABHOMEPHOM ABM)KEHUH. PacuéT myTH U BpeMeHH ABMKEHUS.

SBnenne wHepuMU. 3aKOH WHEpUUH. B3auMoneiicTBue Ten Kak MPUYMHA W3MEHEHHs CKOPOCTH
IOBWKEHUs Tes. Macca kak Mepa HHepTHOCTH Tena. [1moTHocTh BemmecTBa. CBs3b INIOTHOCTH C KOJIUYECTBOM
MOJIEKYJI B €AMHHLIE O0BEMA BEIECTBA.
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Cuna xak xapakTepucTka B3aumozaeicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. U3meperue cuisl ¢
NMOMOLIIbKO JUHAMOMETpPA. SIBnenue TAroteHus U cuia TsokecTu. Cuila TsDKECTH Ha APYTrux IJiaHETax. Bec
tena. HesecomocTh. CroskeHue CuHIl, HaIlpaBlIEHHBIX MO OAHOW mpsiMoi. PaBHopelicTByromas cun. Cuma
TpeHus. TpeHue CKONbXXEeHNs U TPeHUe NOKos. TpeHne B Npupoae U TEXHUKE.

Jemoncmpayuu.

1. HabmoneHne MeXaHUYECKOTO JBH)KEHUS Tea.

2. H3mepeHue CKOpOCTU NPSAMOJMHERHOTO IBHKEHUS.

3. HabnroneHwue siBieHUS UHEPLIUU.

4. HabmoneHne n3MeHeHHsI CKOPOCTH TPH B3aUMOAECHCTBUH TEJ.

5. CpaBHeHHE MacC 10 B3aUMOJICUCTBHUIO TEJI.

6. CrnoxeHue CUJI, HAIIPAaBJIEHHBIX IO OAHOMN MPSMOIL.

Jlabopamopusie pabomst u onsvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO  IBIDKEHHMs (IIapUKa B JKUAKOCTH, MOJAEIH
3JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXKeHNsT OPyCKa MK IapyuKa MO HAKJIOHHON TIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDkeHUs (medopmamuu) TPYKHUHBI  OT
MIPUJIOKEHHON CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIHE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tejla M XapakTepa

CONPUKACAOIINUXCS TOBEPXHOCTEH.

Pazgen 4. laBieHue TBEPABIX TeJl, }KUAKOCTEN U ra3os.

Hasnenne. CriocoObl yMEHbIIEHHS U YBEIMUEHHsI AaBlieHus. J{aBineHue rasa. 3aBUCIMOCTb JaBJICHHS
raza or o0béma, Temmeparypol. Ilepenada naBieHus TBEPABIMH TENIAMH, JKUAKOCTSIMH M Tra3aMu. 3aKOH
IMackamnsa. ITHeBMaTH4yeckre MalIUHBL. 3aBUCUMOCTD JIABJICHUS JKHIKOCTH OT TIyOMHBI. [ mapocraTudeckuit
napanokc. Cooburaromuecs cocynbl. I mapaBanuecKkue MEXaHU3MBbL.

AtMocdepa 3emuin u atmochepHoe nasieHue. [IpUdHMHBI CYIIECTBOBAHHS BO3AYIIHONH OOOJIOYKU
3emmn. Ombir Toppuuenu. M3mepenne atMochepHOro naBiIeHUs. 3aBUCUMOCTb aTMOC(EPHOro TaBJICHUS
OT BBICOTHI Ha ypoBHEM Mopsi. [Ipubopsl aist u3MepeHust aTMoCcEepPHOTO JaBICHUS.

JleiicTBHe JKMIKOCTH W Ta3a Ha TMOTPYKEHHOE B HHUX TEJO. BhITamkuBaromasi (apXuMeaoBa) CHIIA.
3axoH Apxumena. [InaBanue Ten. Bosayxonnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JaBI€HUs raza OT TEMIIEpPaTyphl.

2. Ilepenada naBJI€HUs )KUIKOCTBIO U Ta30M.

3. Coolmaromuecs: CoCybl.

4. I'mppasnuueckuii npecc.

5. TlposiBiaeHue neiicTBus aTMOC(HEPHOTO AaBICHHUSI.

6. 3aBHCHMOCTb BBITAJIKHBAIOIIEH CHIBI OT O0BEMAa NOrPyKEHHOW YACTH TeNa M IUIOTHOCTH
JKUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAOLIEH CUJIbI BECY BHITECHEHHOMN XUIKOCTH.

8. Ycnosue miuaBaHMs TeJ. IJABAHWE WM MOTPY>KEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIECHUS

IJIOTHOCTEH Tena U JKUIKOCTH.

Jlabopamopusie pabomst u onsvimol.

1.
2.
3.

Hccnenosanue 3aBUCUMOCTH BeCa Tella B BOJIE OT 00bEMA MOTPYKEHHOM B JKUIKOCTb YaCTH TEJa.
Ornpenesnenne BhITAIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH Ha TEJO, NOTPY>KEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbL, AEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MacChl
TeJa.

OnbITEL, TEMOHCTPUPYIOIIHNE 3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHJIBI, JEUCTBYIOIIEH Ha TEJIO B
JKUAKOCTH, OT 00BEMA MOTPYIKEHHOH B JKUIAKOCTh YaCTH T€JIa U OT IJIOTHOCTH YKUAKOCTH.
KouctpyupoBanue apeomerpa WM  KOHCTPYMPOBaHUWE JIOAKM W OMNpedejeHue  eé
IPy30IOABbEMHOCTH.

Pazgen S. PaGoTa u MOIIHOCTB. JHeprusi.
Mexannieckas pabora. MOITHOCTb.



IIpocTele MeXaHU3MBL. pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuUiO paBHOBecHs pbIYara.
[IpuMmeHeHne mnpaBuiia paBHOBeCHUs pbluara K OJOKy. «3ojortoe mpasmio» MexaHukd. KIIJ[ mpoctbix
MexaHU3MOB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckast >Heprus. KuHetudeckas u noteHuuanbHas sHeprus. Ilpespamenue OomHOro Buaa
MEXaHUYECKOM SHepruu B Apyroil. 3aK0H COXpaHEHUs] SHEPTUH B MEXaHMUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomst u onvimol.

1. Ompenenenue paOoOThI CUJIBI TPEHHUS NMPU PABHOMEPHOM [BHXKEHHUH TeJa MO TOPU30HTAJIBHOM

MOBEPXHOCTH.

2. HccnepnosaHue yCJIOBUN PaBHOBECHUS prlUara.

3. Hsmepenne KII/] HaKxn1OHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHECHUS MEXaHUYECKON SHEPTHUU.

8 KUIACC

Pasnen 6. Tennosbie siBIeHUS.

OcHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUUECKON TEOpUU CTPOEHMs BellecTBa. Macca 1 pa3mepbl
aToMOB U MoOJeKyJ. OMNbIThL, MOATBEPXKOAIOLINE OCHOBHbIE IOJIOKEHUS MOJEKYJIAPHO-KUHETHIECKOU
TEOPUH.

Mopnenu TBEPIOTO, JKUAKOTO U ra3000pa3HOro cocTostHUi BemnecTsa. Kpucrammmueckue u amopdHble
Tena. OOBSICHEHHE CBOWCTB Ta30B, JKMOKOCTEH W TBEPABIX TEJI HA OCHOBE IOJOXEHHH MOJEKYISIPHO-
-KnHeTudeckoi Teopun. CMaunBaHue U KaNWUISpHbIE sIBJIeHUs. TerioBoe paciiipeHue U cxxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO IBIDKEHMs] YacTUll. BHyTpeHHss
sHeprust. CriocoObl M3MEHEHHs] BHYTPEHHEW JHEpPruu: Terulonepenada W COBepIIeHHe padoThl. Bumbl
TeIUIONEePeavu: TeMJIONPOBOAHOCTb, KOHBEKLIUS, U3JIYYCHHE.

KonnuectBo TemoThl. YaenbpHAs TEIUIOEMKOCTh BEINECTBA. 1e€rIoOOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. IlnmaBneHwe W OTBepAeBaHHE KPUCTAJUIMYECKUX BELIECTB. Y AeNbHAs
teryiora miaBneHus. IlapoobOpaszoBanume u konaeHcauus. Mcnapenuwe. Kumenue. VYnenpHash TeruioTa
napoobpa3oBaHus. 3aBUCHMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EpPHOTro NaBICHHUSI.

BrnaxHocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAs TEIIOTa CropaHusl.

puauuner padoter Teruoseix asurarenein KIIJI teroBoro nsuratens. TermsoBble ABUTaTeNu U
3aL0UTa OKPYXKAOLIEH CPeabL.

3aKOH COXpaHEHHs U MPEeBPaLLEHs] 3HEPTUU B TEIJIOBBIX MPOLIECCax.

Hemoncmpavuu.

1. HabmroneHue OpOYHOBCKOTO ABUKECHHSI.

Habmonenue nuddysuu.

Habmronenue siBIeHNH CMauMBaHUS U KAMJUIIPHBIX SBJICHUH.

HabroneHne TermnoBoro paciupeHust Tedl.

H3meHeHMe naBiieHus ra3a npu N3MEHEHUH 00bEMa U HarpeBaHWHU MITH OXJIAKICHHH.
IIpaBuna n3smepenus TeMnepaTypel

Bunas! Teronepenauu.

OxnakaeHne npu COBEPLICHUH PabOTHL

9. Harpesanue nmpu coBepiieHIH padOThl BHEUTHUMHU CHIIAMH.

10. CpaBHEeHHE TEMIOEMKOCTEN pa3INYHbIX BELIECTB.

11. HabmroneHne KUMeHws!.

12. HabmroneHne mocTOSTHCTBA TEMIIEPATyPhl P TUIABICHUH.

13. Mopaenu TeIIoBbIX ABUTATENEH.

Jlabopamopusie pabomst u onsvimol.

OmnbITEl IO OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbIThI MO BhIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIU caxapa.

OmnbITh! IO HAOJIIOAEHUIO TETJIOBOTO PACLIMPEHHSI ra30B, KUAKOCTEH 1 TBEPIABIX TEl.
Omnpenenenue naBneHus BO3Ayxa B OaJUIOHE MINTPHULA.

OmnbITEL, TEMOHCTPUPYIOLINE 3aBHCUMOCTD JABJICHHUS BO3IyXa OT €ro 00béMa M HarpeBaHUs WU
OXJIAXKCHHUSI.

O NNk W
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6. IIpoBepka rumoTe3bl JIUHEHHOW 3aBUCHMOCTHU JUIMHBI CTOJOMKA KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMmepaTypsl.

7. HabmoneHue M3MEHEHHWS BHYTPEHHEH SHEPTUU Tejla B pe3yJibTarTe Tervionepenadyd u paboTsl
BHELIHUX CHJIL

8. HccnenoBaHue sIBICHUS TETUNIOOOMEHA MPU CMEIIMBAHUHN XOJIOJHON U ropsiuell BOJBL.

9. OmpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOrO BOAOH MpPH TEIUIOOOMEHE C HarpeTbiM
METATMYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBaHue npouecca UCIIapeHusl.

12. Onpenenenrie OTHOCUTENBHOM BJIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIIOTHI TUIABJIEHUS JIbJA.

Pa3zpen 7. DiekTpuueckne u MATHUTHBIE SIBJICHUSI.

DnexkTpuzauus Tea. J(Ba poma 3JeKTpUUeCKHX 3apsinoB. B3aumonelcTBre 3apsiKeHHBIX TEI. 3aKOH
KyoHa (3aBUCHMOCTB CHITBI B3aUMOJEHCTBUS 3aPsDKEHHBIX TEJT OT BEJTMUYMHBI 3aPSI0B U PACCTOSTHUS MEXKIY
TeJIaMH).

Onextpuueckoe rnone. HanpsokénHocTs  snexTpuueckoro mnojs. IlpuHnun — cynepnosuuuun
3NEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexTpuueckux 3apsaoB. DJEMEHTapHBIM sjekTpuueckuil 3apsna. CTpoeHue artoma.
IIpoBOOHUKY U AMBTIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsa.

OnekTpuueckuil TOK. YCIIOBUS CYyIIECTBOBAHHUS B3JIEKTPUUECKOro Toka. VICTOYHMKH IOCTOSIHHOTO
ToKa. JIeWCTBUSI 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). ODJEKTPUYECKHA TOK B
JKUJKOCTSX U rasax.

Onextpuueckas uenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CONpoTHBIEHHE TNPOBOAHUKA.
VYaenbHOe conmpoTuBieHHe BelecTBa. 3akoH Oma s yuyactka uenu. IlocnenosarenpbHoe U nmapajjiesbHOE
COEIMHEHHNE POBOHUKOB.

PabGora m MoOIHOCTH 3NeKTpHyYecKOoro Toka. 3akoH Jlxoyns—JleHma. Dnekrpudueckue nenu u
noTpeOUTENH HIEKTPUUIECKO YHepTrun B ObITy. KOpOoTKOE 3aMbIKaHue.

IToctosiHHble MarHuTHl. B3anMoaeicTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe mnosie. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue AJis >Ku3HU Ha 3emuie. OnpIT DpcTena. MarHUTHOE MoJie 3JIeKTPUYeCKOro TOKa.
IIpuMeHeHNe >JIEKTPOMAarHUTOB B TexHUKe. JlelicTBUe MarHMUTHOrO IOJII HAa IPOBOAHMK C TOKOM.
DneKkTpoABUTaTelNb MOCTOSHHOIO ToKa. Mcnonp3oBanue anekTpoaBUraTeneil B TEXHHYECKUX YCTPONCTBaxX U
Ha TPaHCIOpTe.

Onbiter @apanes. fABneHue snexTpoMarHuTHON uHAaykuuu. [IpaBuno Jlenma. DnexTporeHeparop.
CriocoObl  TONMy4YeHUsT SJEKTPUYECKOH HHEPrHH. DJIEKTPOCTAHLMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEpPrUu.

Jemoncmpayuu.

1. DnexTpusaunus Ten.

JIBa pona 3J1eKTpUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3aPSDKEHHBIX Tell.
YCTpPOICTBO U AEHCTBHE 3IEKTPOCKONA.

DnekTpocTaTuieckast UHIYKLHS.

3aKOH COXpaHEHUs SJIEKTPUUECKUX 3apsiioB.

IIpoBOOHUKY U AUBTEKTPUKH.

MopenupoBaHue CUJIOBBIX JUHUN 3J1€KTPUYECKOTO MO
HcTouHnKH NOCTOSIHHOTO TOKA.

9. JlelcTBUA SIEKTPUUYECKOTO TOKA.

10. DnekTpUYeCKHil TOK B JKUIKOCTH.

11. I'az0BbIi1 pazpsa.

12. U3MmepeHune CUiibl TOKa aMIepMETPOM.

13. U3mepenue 3aeKTPUYECKOro HAMPS)KEHNUsT BOJBTMETPOM.

14. PeocTaTt u MarasuH CONPOTUBIICHU.

15. B3auMopaeicTBrE MOCTOSHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUS MOJIKOCOB MAarHUTA.
17. MopenupoBaHHe MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.

18. OmbIT OpcTena.
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19. MarnuTHOe noJjie ToKa. DIeKTPOMArHHUT.
20. /leiicTBHE MArHUTHOIO MOJII HA MIPOBOJHUK C TOKOM.
21. DnexTpoaBUraresb MOCTOSTHHOTO TOKA.
22. UccnenoBaHue sIBJCHUS 3JIEKTPOMArHUTHOW UHAYKLUU.
23. OnbiTer Dapagest.
24. 3aBUCUMOCTb HalpaBJeHHUs] HUHAYKLMOHHOIO TOKa OT YCJIOBUI €ro BOSHUKHOBEHUS.
25. DnexTporeHepaTop MOCTOSIHHOIO TOKA.
Jlabopamopusie pabomst u onvimol.
OmnbITh! IO HAOJIIOACHUIO SJIEKTPU3ALIUH TEJT HHAYKIUEH U PU COIPUKOCHOBEHHH.
Hccnenosanue neiNCTBUS SIEKTPUUYECKOrO MO HA MPOBOAHUKU U AUJIEKTPUKU.
COopxa u mpoBepka padoThI HJIEKTPHUUECKON LENH MOCTOSTHHOTO TOKA.
HsmepeHnue u peryupoBaHHUE CUIIbI TOKA.
HsmepeHnue u perympoBaHUE HANPSKEHUS.
Hccnenosanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIErO Y€Pe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
Y HaIIPsDKEHUST HA PE3UCTOpE.
7. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUYECKOIO COMPOTUBIIEHUS] MPOBOJAHUKA OT €ro
JJIVHBL, [JIOLAAU NONEPEYHOr0 CEUeHHU U MaTepHaa.
8. IIpoBepka mpaBuia CIOKEHMs HANPSDKEHUH MPU  IOCIAEAOBATENBHOM COEQUHEHUU JIBYX
PE3UCTOPOB.

9. lIposepka mpasuia AJisl CUJIbI TOKA NPU NAPAJIIETbHOM COEUHEHNUN PE3UCTOPOB.

10. Onpenenenue paboThI AIEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.

11. OnpeneneHre MOILHOCTH 3JIEKTPUYECKOrO TOKA, BhIAEISIEMON Ha pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIErO Yepes3 JaMIIOUKyY, OT HANPSDKEHUS HAa HEl.

13. Onpenenenune KI1/] Harpesarens.

14. UccnenoBanue MarHUTHOTO B3aMMOZEHCTBHsI IOCTOSIHHBIX MarHUTOB.

15. U3y4eHne MarHuTHOTO TOJISt IIOCTOSIHHBIX MATHUTOB MPU UX OOBEIUHEHUN U Pa3ICICHHUH.

16. UccnenoBaHue OelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aMMOZEHCTBUS KaTyLIKU C TOKOM M MarHuTa

OT CWIbI TOKA U HANPABJICHNsI TOKA B KaTYIIKE.

18. M3yueHue AeiCTBUs MAarHUTHOIO MOJISI HA IPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue U U3yueHHe padoThl HIEKTPOABUTATENS.

20. U3mepenue KII/I 3nexTpoaBuraTeabHON YyCTAHOBKH.

21. OnpIThl MO HUCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHONW MHAYKIMHM: HCCIIEIOBAHUE U3MEHEHW

3HAYEHUS U HANPABJICHUs] HHAYKLMOHHOI'O TOKA.
9 KJIACC

Pasnen 8. Mexanudeckue siBJICHHUS.

Mexanunueckoe nBukeHue. MarepuanpHasd Touka. Cucrema orcuéra.  OTHOCHUTENBHOCTb
MEXaHUYECKOrO ABWKEHUs. PaBHOMEpHOE NPAMOJHMHEHHOE ABWXKEeHHE. HepaBHOMEpHOE MNPAMOJUHENHOE
neuxkenue. CpeaHsisi U MTHOBEHHAsl CKOPOCTD TeJla PHU HEPaBHOMEPHOM JABM)KEHUU.

Yckopenne. PaBHOyCKOpeHHOE TpsiMoNTnHelHOe nBkeHne. CoOonHoe manenue. OnbiTel [ asmes.

PaBHOMepHOe nBHKeHME MO OKpy:kHOCTU. Ilepmom m uacrota oOpamenus. JIuHelHas u yriosas
CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

Ilepsenii 3akoH Herotona. Bropoin 3akon Herotona. Tperuit 3akon Herotona. IlpuHnmn
CYNEpHO3HULUHU CUIL

Cuna ynpyroctu. 3akon I'yka. Cuna TpeHusi: cuiia TPEHUsI CKOJIbXKEHUSI, CUJIa TPEHUSI TTOKOsI, IPYTre
BUZbI TPEHUSI.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOAHOrO najaeHus. [IBikeHue miaHeT
Bokpyr Connua. IlepBas kocMuueckasi ckopocTb. HeBeCOMOCTb U neperpys3Ku.

PaBHOBecne marepuanmbHONW TOYKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecwe TBEPOOro Tenma C
3aKpEIUIEHHOMN OCBIO BpauieHuss. MOMeHT cuibl. LIeHTp TskecTu.

HUmnynse Tena. M3menenune umnysbca. Mmnynec cumbl. 3akOH COXpaHEHMsI UMITyJbca. PeakTHBHOE
IBUKEHUE.

Mexanndeckass pabota U MOIIHOCTb. Pabota cun TspKeCTH, ynpyroctH, TpeHus. CBs3b 3HEPruu U
padotel. TloTeHnManpHAs 3HEPTUs Teja, MOAHATOTO HAJA MOBEPXHOCTHIO 3eMuin. [loTeHunanbHast SHeprus
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cxkaroil mpyxuHbel. Kunerndeckas sHeprus. Teopema O KHHETHYECKONH SHEpPruu. 3aKOH COXPaHEHMUs
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HabmroneHne MEXaHUYECKOTO ABM)KEHUS TeJIa OTHOCUTENIbHO PAa3HBIX TEJI OTCUETA.

2. CpaBHeHue nyTed U TPaeKTOPUI ABUXKEHMsI OJHOTO M TOTO K€ Tejla OTHOCUTEIbHO Pa3HBIX Tel
oTCcuéTa.

3. H3mepenne CKOPOCTH U YCKOPEHHUs NPSIMOJIMHENHOTO ABUKEHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUXKECHHUSI.

5. HabmoneHue NBUKEHUS TeJla 10 OKPYKHOCTH.

6. HabnroneHne MeXaHWYECKHX SIBIIEHUH, MPOUCXOMAIIMX B cHcTeMe oTcuéra «Teneskka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHUU OTHOCUTENIbHO KabnHeTa (PH3HKH.

7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT MacChl Tejla U JeHCTBYIOIEH Ha HEro CUJIbL.

8. HaOmonenue paBeHCTBA CHJI IPU B3aMMOAEHCTBHUU TE.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JIBHXKEHUH.

10. Ilepenada umnysbpca npu B3aMMOJAEHCTBUM TEIL.

11. IIpeobpazoBaHus HEPTUN TIPH B3AUMOACHCTBUU TEII.

12. CoxpaHeHue UMITyJIbCA IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aMMOACHCTBHHL.

14. HabnroneHue peakTHBHOTO JIBHIKEHUSI.

15. CoxpaHeHne MEXaHUYECKOH SHEPTUU NIPU CBOOOAHOM MaCHHUH.

16. CoxpaHeHre MeXxaHNUeCKOH 3HEPTUU MPU JBUKEHUH Teja MOA AEHCTBUEM MPYIKHUHBI.

Jlabopamopusie pabomst u onsvimo.
1.

2.

(9%
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10.

KoHnctpyupoBaHnue TpakTa IJi pa3roHa M JajbHEWIIEr0 PaBHOMEPHOIO ABWKCHUS LIApUKA WU
TCIJICIKKU.

OmnpeneneHue cpefHell CKOPOCTH CKOJbKEHUs OpyCKa WM ABMIKCHHs IIAPUKA MO HAKJIOHHOMN
IUIOCKOCTH.

OmnpeneneHne yCKOPEHHUS Teja IIPU PABHOYCKOPEHHOM JIBHIKEHHUH 110 HAKJIOHHOH MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBHIKEHUHU 0€3 HauaJIbHOU
CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIAM MPH PABHOYCKOPEHHOM NBIKEHMM O€3 HAdajJbHOW CKOPOCTH MYTHU
OTHOCATCS KaK psj HEYETHBIX HUCEI, TO COOTBETCTBYHOIIUE TPOMEXKYTKH BPEMCHU OJUHAKOBBI.
HCCHGHOBaHI/Ie 3aBUCUMOCTHU CUJIbI TPEHUA CKOJIBKCHHUSA OT CHJIbI HOPMAJIBHOI'O AaBJICHUS.
Onpenenenue ko3 HUIIMEHTA TPEHUS CKOJIbKEHHSI.

Onpenenenue xKECTKOCTU NPYKUHBL.

Omnpenenenue padOThl CHJIBI TPEHUS NPHU PABHOMEPHOM ABHKEHHH Tejla MO TOPU3OHTAIBHOMN
MOBEPXHOCTH.

OmnpeneneHue pabOThI CHITBI YIIPYTOCTH MPU MOABEME IPy3a C UCMOIb30BAHHEM HETOABUKHOIO U
MOJIBHKHOTO OJIOKOB.

11. MU3y4yeHue 3akOHa COXPAHECHUS SHEPTHUU.

Pa3zgen 9. Mexanuueckue KoJ1e0aHUSI M BOJIHBI.

KonebarenpHoe nBukenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHMH: MEPHOA, 4acTOTa, aMIUIMTY[A.
MaremaTudeckuii ¥ MPy>KUHHBIA MasTHUKH. [IpeBpalnenne sHePruu npu KoieOaTeIbHOM IBHXKEHHH.

3aryxarmue kojeOanus. BouiHyxkneHHble konebanus. PesoHanc. Mexanuueckue BOJHBL CBOHCTBa
MexaHndeckux BOJIH. [IpononbHble U nonepeynble BONHEBL JJIMHA BOJHBI U CKOPOCTh €€ pacpOCTPAHEHUs.
MexaHn4yeckue BOJHBI B TBEPIOM Teje, CEHCMUYECKUE BOJIHBIL.

3Byk. I'poMKkOCTb 3ByKa U BeicoTa TOHA. OTpaxkeHue 3Byka. MH(ppa3ByK U yIbTPa3BYK.

Jemoncmpayuu.

1. Habmonenue konebaHui TeJ MO AEHCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha NPy KUHE.

3. HabmroneHue BBIHYKACHHBIX KOJeOaHUI U pe30HaHCA.

4. PacrpocTpaHeHHe IPOIOJIBHBIX U MOMIEPEYHBIX BOJIH (HA MOIEIH).

5. HabmroneHne 3aBUCHMOCTH BbICOTHI 3BYKa OT YaCTOTBL

6. AKycTU4YecKUN pe30HaHC.

Jlabopamopusie pabomst u onsvimol.



OmnpeneneHue 4acTOTHI U MTEPHOAA KOJIEOaHUH MAaTEMaTHYECKOTO MAasITHUKA.
OmnpeneneHue 4aCTOTHI U MEPHOAA KOJIeOaHUH MPYKUHHOTO MAasATHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoOa KoJeOaH!H MOABEIIEHHOTO K HUTH TPy3a OT JAJIUHBI HATH.
UccnenoBanue 3aBUCUMOCTH TIepUoOa KoJieOaH!H MPyKUHHOTO MAasiTHUKA OT MacChl Ipy3a.
IIpoBepka HE3aBUCUMOCTH MEPHOAa KoineOaHui Tpy3a, MOABELUIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITEL, IEMOHCTPHUPYIOLINE 3aBUCHMOCTD MIEPHO/A KONeOaHUH MPYKUHHOTO MAsITHUKA OT MacChl
rpysa H >KECTKOCTH MPYKHUHBIL.

7. W3MmepeHue yCKOpeHUs: CBOOOTHOTO MAICHHSI.

Pa3zgen 10. DnekTpoMarHuTHOE MoJie U 3JeKTPOMATHUTHbIE BOJIHBI.

DNeKTPOMarHUTHOE MoJie. DJIEeKTPOMarHuTHble BOJIHbL. CBOMNCTBA 3J€KTpOMarHUTHbIX BOJH. [lkana
3JIEKTPOMAarHUTHBIX BOJIH. MCronb30BaHue 3J1€eKTPOMArHUTHBIX BOJIH JJIs1 COTOBOH CBSI3H.

DnekTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BonHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomst u onsvimol.

1. HsydeHue CBOHCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOLIBIO MOOUIIBHOTO Tee(oHa.

Pa3zgen 11. CseToBble siBJICHHUS.

JlyueBass monenp csera. Mcrounuku cseta. IIpsMonuHeliHOe pacmpocTpaHeHHEe CBeTa. 3aTMEHHs
Connua u Jlynsl. Otpaxenue cseta. [1nockoe 3epkano. 3aK0H OTpaKEHUs CBETA.

IIpenomnenue cBera. 3akoH mpenoMieHus cBera. IlonHoe BHYTpeHHee OTpakeHHUE CBeTa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKHUX CBETOBOAX.

Jlunza. Xox nydedt B iuaze. OnTudeckas cucreMa goroanmnapara, MUKPOCKOIa U Tejieckomna. a3 kak
ONTHUYECKAs CUCTeMa. bIN30pyKOCTh U JanbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crektp. Ombitel HetoToHa. CnokeHHE CHEKTPATbHBIX IIBETOB.
Jucnepcus ceerta.

Jemoncmpayuu.

1. IlpsMonuHENHOE pacIpOCTPAHEHHE CBETA.
OTtpaxeHue cBera.
[Tonyuenne n3o0pakeHUH B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue csera.
OnTuyeckuil CBETOBON.
Xon nyueit B coOnparowieit aunse.
Xox nydeil B pacCenBarOLIeN JTUH3E.
[Tonyuenne n300pakeHUI ¢ TOMOIIBIO JIUH3.

9. Tlpurumn neficreus (oroanmnapara, MUKPOCKOIIA H TEJIECKOTIA.

10. Mogens rinasa.

11. PaznokeHune Genoro cBeTa B CHEKTP.

12. Tlonyuenue 0eJI0ro CBETA MPHU CIOKESHUH CBETA PAa3HBIX IBETOB.

Jlabopamopusie pabomsl u onsimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)KeHUsI CBETOBOTO JIyya OT yrja MajeHus.

2. H3ydeHue xapakTepUCTUK U300paKeHHs MPEeaMeTa B TUIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH YIJjla IPEJOMJIEHUS] CBETOBOrO Jiyda OT yrIjia MajeHus Ha rpaHulle

«BO3AYX—CTEKJIO».

4. Tlonyuenue n300pakeHUl C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPArOIIE JINH3bL.

6. OMBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUSTHIO LIBETA MPEIMETOB NPU UX HAOIIOEHUH Yepe3 LIBETOBbIC (PHUITBTPHI.

Pa3znen 12. KBanTtoBbie siBjieHuUS.

OmnsiTel Pesepdopaa u mnanerapHast Monens atoMa. Monenb atoma bopa. Mcnyckanue u nornomenne
ceeta aToMoM. KBaHTHI. JInHEUaThIe CIEKTPHL.

PanuoaktuBHOCTE. Anbda-, Oera- u ramma-uznyderus. CtpoeHwe aTtoMHOro sapa. HykioHHas
MoJieJIb aTOMHOTO sAapa. M3otonsl. PannoaxTusHele npespatienus. [lepuos nonypacnana aTOMHBIX sifep.
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SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOTO U MAaCCOBOTO UUCEN. DHEPTUsl CBS3H aTOMHBIX
sinep. CBsi3b Maccel U 3Hepruu. Peaxiuu cunTesa u nenenus sinep. Mcrounnku sHepruu ConHLA U 3BE3N.

S nepnas snepretuka. [efcTBUA paguOAKTUBHBIX U3y4YEHUN HA KUBbIE OPIraHU3MBI.

Jemoncmpayuu.

1. CnekTpsl U3My4eHus U MOTJIOIIEHUS.

CrnexTphl pa3aMyHbIX I'a30B.

CnexTp BOmopoza.

Habmronenne Tpekos B kamepe BubcoHa.

Pabora cuérunka MOHU3UPYIOIINX U3TYISHHH.

Perucrpanus n3nyyeHus OpUpPOIHBIX MUHEPAJIOB U MPOAYKTOB.

./Ia6opamopuble pabomsl u onvinel.

1. HabmoneHue CrUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB H3JTyYSHHSL.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUHU YACTHULIBI IO TOPMO3HOMY Iy TH (TI0 poTorpadusim).

3. Hsmepenue paanoakTUBHOTO (OHA.

IToBTOpHUTE/ILHO-0000 A0 MOYIb.

[ToBTOpHUTENBHO--0000IAOLTNIT  MOAYJIb TMpeNHa3HA4YeH Ui CUCTeMaTH3aluuu ©u  0000IIeHus
NPEAMETHOTO CONEPKaHUs M OIbITa ACATENbHOCTH, TPUOOPETEHHOTO NPU U3YUEHUH BCETO Kypca GH3uky, a
TAKXKE JJIsI MOATOTOBKHM K OCHOBHOMY TOCYapCTBEHHOMY 5K3aMEHy MO (U3MKe A OOyYaroIuxcs,
BBIOPABIINX 3TOT yueOHBII MpenMeT.

IIpu n3yueHnn NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI IEATENbHOCTH, Ha OCHOBE
KOTOPBIX OOecneunBaeTcs MOCTH)KEHHE NPEAMETHBIX M METAlpPEAMETHBIX IUIAHHPYEMBIX pPEe3yJIbTaTOB
oOyuenus, GOpMUpPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTb. OCBOCHHE HAYYHBIX METOIOB HCCIIETOBAHHS
SBJICHUH TPUPOABI M TEXHHUKH, OBJIAJICHHE YMEHUSMU OOBSICHATh (PU3UUECKHE SIBICHUS, TPUMEHSS
MOJIyueHHbIe 3HaHUs, PELIATh 337a4H, B TOM YHUCJIe KAaUeCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpyuHUMNMaNbHO MeATEIbHOCTHBIM XapakTep JaHHOTO pasjiesia peanusyercss 3a CYE€T TOro, uTO
00y4aroIrecs BBITIOMHSIOT 3aJaHMs, B KOTOPBIX UM MPeIaracTcs:

HAa OCHOBE TIIOJYYEHHBIX 3HAHUI pPAaCMO3HABaTh U HAYYHO OOBACHATH (U3NYECKHE SIBIICHHUS B
OKpYy>Karo1lel MpUposie U MOBCEIHEBHOM JKU3HU;

UCIIOJB30BATh HAYYHBIE METOJbI MCCIENOBAHUS (PU3UUECKUX SIBJICHUH, B TOM YHCIE Ui MPOBEPKU
TUIOTE3 U MOJy4YeHUs] TEOPETUYECKUX BbIBOJIOB,;

OOBSICHATh HAy4YHBIE OCHOBBI HAamOOJiee BAKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MIPaKTUYECKOrO HCIOJB30BAHUSA PAa3IMYHBIX HCTOYHHKOB SHEPTMM HA OCHOBE 3aKOHA IIPEBpAlleHUs] U
COXPaHEHHUsI BCEX U3BECTHBIX BUIOB SHEPTHH.

IUTAHHUPYEMMBIE PE3YJIbTATHI OCBOEHHA IIPOI'PAMMBI 110 ®HU3HUKE HA YPOBHE
OCHOBHOI'O OBLIIEI' O OKFPA30BAHHUA

Usydyenne ¢(u3nk Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUsl HANPABICHO Ha JOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

B pesysabrare uzydenus: pusuku Ha ypoBHE OCHOBHOTO 00IIero oOpasoBaHus y o0y4aromierocsi OyayT
cOpMHPOBAHBI CIEAYIOIUE TUIHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIUTAHMSA:

- IPOSIBJICHNE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH,

- IGHHOCTHOE OTHOLIEHNE K TOCTHXEHHUSIM POCCHICKHUX YUEHBIX --(DU3HKOB,;

2) rpakaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKAEHMH OOILIECTBEHHO 3HAYUMBIX M 3THYECKUX MpoOseM,

CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN (PU3UKH,

- OCO3HaHHUE BAXXHOCTH MOPAJIbHO--3THUECKUX NPUHLHUIIOB B 1€ATEIbHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHHS:

® - BOCHPUATHE 3CTETHUECKUX KAa4eCTB (PU3MYECKOH HAYKH: €€ TapMOHHYHOrO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

® 4) 1IeHHOCTH HAYYHOI'O MO3HAHUSI:

® - OCO3HaHHE LEHHOCTH (U3NYECKOH HAYKM KaK MOILIHOTO WHCTPYMEHTA IO3HAHHUS MHPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUH, BaKHEHUIIEH COCTABIISIFOLIEH KyJIbTYpHI,

® - pa3BHUTHE HayYHOM JFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEOBATENbCKON e TeIbHOCTH,

Nk



¢ 5) ¢popMupoBaHHs KYJbTYPHI 310POBbsI H SMOLHOHAJIBHOIO (J1ar0MOIyYHsI:

® - OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa JKU3HH B COBPEMEHHOM TE€XHOJIOTHYECKOM MHPE, BaKHOCTH
npaBui O€30MacHOrO TMOBEIAEHHsI HAa TPAHCIOPTE, HA JAOpOrax, C SJCKTPUYECKMM W TEIJIOBBIM
o0opynoBaHMEM B IOMAITHUX YCIOBHSIX;

e - chopMHPOBAHHOCTH HaBBIKA pepIeKCHU, TIPU3HAHUE CBOETO MpaBa Ha OIIHOKY M TAKOTO JKE MpaBa y
APYroro 4eJIoBeKa;

e 6) TPYZ0BOI0 BOCIIUTAHHS:

® - QAKTMBHOE Yy4YacTHE€ B pEIIeHHUH TMPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpTraHu3alUK, TOpPoa, Kpas) TEXHOJOTHYECKOH M COIMAJbHON HampaBIEHHOCTH, TPEOYIOIIUX B TOM
guciie U GU3NIECKUX 3HAHMIA,

® - UHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPO(ECcCHil, CBI3aHHBIX C PUIUKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHHUS:

® - OpHEHTaUMsA Ha MpHUMEHEHHe (PU3NUECKUX 3HAHWUHU U PELIeHUs 3a7ad B OOJNACTH OKpPY)KAKOILIEH
Cpembl, ITIAHUPOBAHUS MIOCTYIIKOB M OLIGHKH UX BO3MOYKHBIX NIOCTIEACTBHH AJIsI OKPY KArOIIel Cperbl,

® - OCO3HAHHME II00ATBHOTO XapaKTepa SKOJOIHYECKIX MPoOIeM U IMyTeH X PeLIeHNS,

e 8)apanTauuu K H3MEHSIOIHMMCS YCJIOBHSM COLMAJILHOH M NPUPOAHOII cpeabl:

e - TOTPeOHOCTH BO B3aMMOJACWCTBUHM NPU BBITOJHEHHMH HCCIENOBAHMNA M TPOEKTOB (Pr3muecKon
HAIPaBJICHHOCTH, OTKPBITOCTb OTBITY M 3HAHUSIM JPYTUX;

® - NIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NesITEIbHOCTD,

e - noTtpebHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHWUN, B TOM 4HCle (OPMYJUPOBATH HAEH, MOHATHS,
THITOTE3bI O PU3NIECKUX OOBEKTAX U SIBICHUSIX;

® - 0CO3HaHHUE NePULIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® - JUIAHNPOBAHME CBOETO PA3BUTHS B MPHOOPETEHNH HOBBIX (PH3UUECKUX 3HAHUI,

L - CTpeMJ'IeHI/Ie aHaJ'II/ISI/IpOBaTb 1 BBIABJIATH B3aUMOCBS3HU HpI/IpOI[bI, O6H_IeCTBa U 5KOHOMHKH, B TOM
YHCJie C UCTIONb30BaHUEM (DU3NIECKIX 3HAHUM,

® - OLEHKA CBOMX [EHCTBUH C Y4€TOM BIHMSHHS Ha OKPYKAIOIIYIO CPEeAy, BO3MOXKHBIX TJIOOABHBIX
MOCJIENCTBUHA.

METANPEJIMETHBIE PE3YJIBTATHI
B pesynbprare ocBOEHHs MporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO O0IIEero oOpasoBaHUS Y
obyuaromerocss OynyT copMUpOBaHBI MeTANpPEIMETHbIE Pe3YJbTAThI, BKIIOYAIOIINE MO3HABATENbHBIC
yVHHBEpCa/bHbIE  y4eOHble JEHCTBHSA, KOMMYHHUKATHBHbIE VHHUBEpPCalbHble y4eOHbIE EHCTBUS,
peryJsTUBHbIE YHUBEPCAbHbIE yueOHbIE EHCTBUSL.
Mo3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
basoBble ornyeckmne 1eHCTBUA:
® BBISIBJISITH U XapaKTEPHU30BaTh CYIECTBEHHbIE MPU3HAKK OOBEKTOB (SIBJIEHHIA);
® YCTAHABJMBATh CYLIECTBEHHbI MPHU3HAK KJIACCU(PHUKALMYK, OCHOBaHUS JJsi O0OOIIeHUs |
CpaBHEHHUSI,
® BBIIBJISIT 3aKOHOMEPHOCTH M MPOTUBOPEYMs B pacCMaTpUBaeMbiXx (akrax, MaHHBIX WU
HAOJIOICHUSIX, OTHOCSILIUXCS K (PU3UUECKHUM SIBJICHHSIM,;
® BBISIBJISITH MMPUYMHHO--CIIEACTBEHHbBIE CBSI3U NMPU H3ydeHHH (U3NYECKHMX SIBJIEHHI M MPOLECCOB,
JeNaTh BBIBOMABI C HCIONb30BAHHEM MEAYKTUBHBIX U HHIYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTATH
THITOTE3bI O B3AUMOCBS3SIX (DPU3NUECKUX BEJTHYNH,
® CaMOCTOATENBHO BbIOMpaTh crocod pemenus y4deOHON (usmueckoll 3amadn  (CpaBHEHHE
HECKOJIbKUX BapUAaHTOB peEIleHHs], BhIOOp Hamnbosiee MOAXOMSIIEro C Y4ETOM CaMOCTOSITENbHO
BbIZIEJIEHHBIX KPUTEPHUEB).
BasoBble ucciienoBaTebCKue AeiiCTBHSA:
®  UCIMOJIB30BATH BOMPOCH KAK HCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
® [POBOAWUTH [0 CAMOCTOSTENbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBbIA (Qusndeckuit
SKCIEPUMEHT, HEOOJIbLIOE UCCIeNOBAHNE (DU3UUECKOTO SIBJICHHUS,
® OLEHHBATh HA MNPUMEHHUMOCTb U JOCTOBEPHOCTb HH(POPMALHMIO, TONYyYSHHYI0 B XOIE
UCCIIeZIOBAHMS WK SKCIIEPUMEHTA;



CaMOCTOSITENILHO  (pOPMYJIUPOBAaTh OOOOINEHUST W BBIBOABI 1O pPe3yjbTaTaM MPOBEAEHHOTO
HaOJTFOIEH WS, OTIbITA, UCCIIEAOBAHUS,

MPOTHO3UPOBATh BO3MOXKHOE NajbHeHInee pa3BuTue PU3NIECKUX MPOLIECCOB, a TAK)KE BBIIBUTATH
MPEITONOKeHUsT 00 UX PA3BUTUU B HOBBIX YCJIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3JINYHbIE METOMbI, HHCTPYMEHTHI M 3ampOChl NMPH MOMCKEe U 0TOOpe MH(pOopManuu
WIN JaHHBIX C YIETOM MPENJIOKEHHON yueOHo# pu3nyueckoii 3a1a4uy;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh W HHTEPIPETHPOBATH MHOOPMALMIO PA3JIUYHBIX BHIOB U
(dbopM MpencTaBJIeHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaNbHYRO  (opMmy  mpencraBieHuss uHpOpMamuu |
WLTFOCTPUPOBATH PEeIlaeMble 3a1a4H HECIOKHBIMHA CXEMaMH, IUarpaMMaMu, HHOH rpadukoi U ux
KOMOUWHALIMSIMH.

KommyHukaTHBHbBIE YHUBepcAIbHbIe YieOHble JeHCTBHS:

B xome OoOCykaeHus: yu4eOHOro marepuania, pe3yJbTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
3amaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOH TeMbI M BBICKA3bIBATH WACH, HALCJICHHBIC Ha
pelLeHne 3a1a4i 1 NoAAep kaHue OaroXenaTelbHOCTH OOIEHHS,

COIOCTABJISITb CBOU CYXACHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB JHajora, OOHapyKHBATb
pasnnyue U CXOACTBO MO3ULUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABISATh PE3YJbTAThl BBIMOJHEHHOTO (YU3MYECKOTO OmbITa (SKCIIEPUMEHTA,
UCCJICZIOBAHMSI, TPOEKTA);

MOHUMATh W MCIOJIH30BATh MPEUMYINECTBA KOMAHAHOW U HHIUBUIYAJLHOU pabOThI PU PEIICHUN
KOHKPETHON (pU3NIECKOI MpoOsieMer,

NPUHUMATD LIEJTd COBMECTHOW NEATENbHOCTH, OPTaHHU30BBIBATH NEHCTBHUS MO €€ JOCTHXKCHHIO:
pacrpeaensaTh PoJiu, 0OCYKAaTh MPOLECCHI M PE3yJIbTaThl COBMECTHOM paboThl, 06001aTh MHEHUS
HECKOJIbKHMX JIFOJICH;

BBINOJIHATD CBOIO YacTh PaOThI, JOCTHrasi KA4Y€CTBEHHOT'O PE3yJIbTaTa 10 CBOEMY HAIPABICHUIO U
KOOPAUHUPYSI CBOU ASUCTBHSI C APYTUMHU YICHAMU KOMAH/IbI,

OLICHUBATh KAdeCTBO CBOEr0 BKJaJa B OOLIMA MPOAYKT IO KPHUTEPHUSM, CAMOCTOSITENBHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMOEHCTBUSI.

PerynsiTuBHbIe YHUBepcaJibHbIe yUeOHbIe AeificTBHS
Camoopranuzauus:

BBIABJIATD TNPOOJNEMbl B JKHU3HEHHBIX W YYE€OHBIX CHUTyalMsix, TPeOyOIMUX Ui peLIeHHs
bu3nIeCKUX 3HAHUH,;

OPUEHTHUPOBATHCS B PA3JIMUYHBIX MMOAXOAAX MPHHATUS PEIleHWH (MHANBHAYAJIbHOE, MNPUHSATHE
peLIeHHs B TPYIIe, MPUHATHE PEIIEHUH rpymmoil);

CaMOCTOATENIBHO COCTABJISITh AJITOPUTM PeLIeHHs! (PU3HUuecKoil 3aauu WiIn IUIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeAiaraeMble
BApUAHTHI PELIECHUI,

nenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

JaBaTh aIeKBATHYIO OLICHKY CUTYallUU U MPeJiaraTh IUlaH € N3MEHEHMS,

OOBSICHATh MPUYMHBI JOCTIDKEHHS (HEIOCTHIKEHHUS) PEe3YJIbTATOB JESITeNIbHOCTH, aBaTh OLICHKY
npUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBbI B [EATENBHOCTb (B TOM 4YHCJIE B XOJI BBIIOJHEHUS (PH3HUUECKOro
UCCIICIOBAHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB, WU3MEHMBIIUXCS CUTYALUH,
YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHSM;

CTaBUTh ceOsl Ha MECTO JAPYroro 4ejioBeKa B XOAE CIOpa WM JHCKYCCHHM Ha HAY4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JPYTOTo;

NPU3HABATH CBOE MPABO HA OMIMOKY MPHU PEUICHHH (PU3MUECKUX 3a/1a4 WM B YTBEPXKICHUSIX Ha
HAYYHBIE TEMBI U TAKOE XK€ ITPABO IPYIroro.



HPEJMETHBIE PE3YJBTATHI
K xoHiy oOyueHust B 7 Kjacce NMpenMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE IOJUKHBI OTPaKaTh
c(pOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

UCTIONB30BATh TOHATHS: (PU3MYECKHEe W XUMHUYECKHE SIBJICHHs, HAOJIOJEHHE, SKCIIEPHMEHT,
MOJIeNIb, TUIOTE3d, €IWHULBl (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPAOE, JKUIAKOE, Tra3000pasHOE), MEXaHU4YeCKOe JBMKEeHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TPSMOJUHEHHOE), TPAeKTOPHs, pPaBHOAEHCTBYIOIIAs cuia, JaehopMarius
(ympyrasi, miacTu4deckas), HeBECOMOCTb, COOOIIAIOIIUECS] COCYIbI,

paznuyath siBreHust (qudQy3us, TEIIOBOE ABIKEHUE YAaCTHII BELIECTBA, PABHOMEPHOE BHIKECHUE,
HEPAaBHOMEPHOE JBH)KCHUE, WHEPLUHs, B3aUMOICHCTBHE TEJ, PAaBHOBECHE TBEPABIX TEI C
3aKPETUIEHHON OCBIO BpAIUCHUS, Nepenavya JaBICHUs TBEPABIMU TEJIAMH, XKUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe aBJeHUE, IIJIaBaHNE TEJ, MPEBPAIICHUS MEXaHUIECKOH SHEPTHH) 110 ONMUCAHHIO UX
XapaKTEPHBIX CBOHCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (pU3nyecKoe sIBICHHE,
pacrio3HaBaTh MPOSIBIIEHNE U3YYEHHBIX (PH3MUECKUX SIBJICHUH B OKPYKAIOIIEM MHUpPE, B TOM YHCIIE
¢dusnyeckue SBICHUS B MPUPONE. NPUMEPHI ABIKEHHS C PA3UYHBIMH CKOPOCTSIMH B KMBOH U
HEXKUBOW TpHUpPONE, ACHCTBUE CHJIbI TPEHHUS B NPUPOAE M TEXHHKE, BJIUSHHE aTMOC(HepHOro
JaBJICHUs] HA JKMBOW OPTaHU3M, IUIABAHHUE PHIO, PBIUArH B TEJE YEJOBEKA, NMPH 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIENATh CYLIECTBEHHBbIC CBOMCTBA (MPU3HAKK) (Pr3HUEcKUX
SIBIICHUI,

OIUCHIBATh M3YYECHHBIE CBOWCTBA TeNl M (PU3NIECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKHE BETMYNHBI
(Macca, 00BEM, TUIOTHOCTH BELIECTBA, BPEMS], ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIIPYTOCTH,
CHJIa TSDKECTH, BeC TeJa, CUjla TPEHUs, JaBjieHue (TBEPAOrO Tena, KUAKOCTH, Trasa),
BBITQJIKMBAIOINAS CHJIA, MEXaHW4eckas padoTa, MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
K03(ppHLMEeHT OoNe3HOro ASHCTBUS MEXaHU3MOB, KHHETHYECKasi U MOTEHIIHAIIbHASI SHEPTHUS), TIPU
OMHCAaHNH TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIb3YEMbIX BEJIUYMH, UX 00O3HAYECHUs
U eOUHHULB (PU3MYECKUX BEJIWYHMH, HAXOAWTb (POPMYJIBL, CBS3BIBAIOINNE NAHHYIO (PU3UIECKYIO
BEJIMYUHY C JPYTUMH BEJIHMYWHAMH, CTPOUTH TI'pa(UKU H3yUEHHBIX 3aBUCUMOCTEH (PU3NIECKHX
BEJIMYUH;

XapaKTepPU30BaTh CBOHCTBA Tell, PH3NUECKUE SIBJICHUS U MTPOLIECChI, UCTIONB3YS IPABUIIA CIIOKEHUS
cut (BIOJIb OJTHOM TpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IPaBHIIO PABHOBECHS
peryara (010Ka), «30JI0TOE TIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUsS] MEXaHMYECKOH SHEPTUH, MPU
5TOM JaBaTh CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH €r0 MATEMATUYECKOE BBIPAKECHHE,
OOBSICHATh (PU3UUECKHE SIBJICHMS, INMPOLECCHl W CBOHCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyallui MPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIIBISATH MPUYUHHO--CIIEICTBEHHbIE CBSI3H,
cTpouTh OOBSICHEHHE W3 1—2 JOrMYeCKUX IIaroB C OMopoi Ha 1-2 H3y4eHHBIX CBOWCTBA
(bu3MUeCKUX SIBJICHUM, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH,

pewmarb pacuérHble 3amayd B 1—2 MEHCTBUS, WUCHOJB3ys 3aKOHbI U (HOPMYJIBI, CBSI3bIBAIOIINE
¢usnyeckne BETUYMHBL. HAa OCHOBE aHAIM3a YCJIOBHS 3aa4yM 3alHCbIBATh KPATKOE YCJIOBHE,
MOJCTABIIATh (PU3HUECKUE BEJUYMHBI B (POPMYJIBI U TPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHBIC
IaHHble, HEOOXOOMMBIE U pEIIeHUS 3a]a4, OLEHHBATh PEATUCTHYHOCTh IOJNy4EeHHOH
(U3MUECKOl BETUYNHBL,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3UYECKHX METONOB, B
OMHCAHUM HCCJIEAOBAHUS BBIACISTH TMPOBEPSIEMOE MPENIONOXKeHHe (TUIOTEe3y), pasianyaTrb |
UHTEPIPETHPOBATD MOJYYEHHBIH PE3yJIbTaT, HAXOIUTh OLUIMOKU B XOJE OIBITA, J1EJIaTh BHIBOABI IO
€ro pe3yJibTaram,

NPOBOIUTH OMBITBI MO HAOMIONEHUIO (PU3NYECKUX SBICHUH WM (U3NYECKHX CBOWCTB Tell:
(bopMyIHpOBaTh MpPOBEpPsSIEMBbIE NPEATIONOKEHHUS, COOMpPAaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyIOBaHUS, 3aIMCHIBATH XOA OMbITa U (POPMYJIUPOBATH BBIBOJIBL,

BBIOJIHATD MPSIMBbIE W3MEPEHHMs pPACCTOSHHS, BPEMEHH, Macchl Tena, O00BbEéMa, CHIIBI H
TEMIIEPaTypbl C HUCIOJIb30BAHUEM AHAJOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3AHUS
nprOOpPOB € Y4ETOM 3aIaHHON aOCONMOTHON MOTPEITHOCTH U3MEPEHHIA,

NPOBOIUTH HCCJIEAOBAHUE 3aBUCHMOCTH OOHOW (DU3WYECKOH BENUYMHBI OT JPyro ¢
UCTIOJIB30BAHUEM TPSIMBIX M3MEPEHHH (3aBUCUMOCTH IyTH PAaBHOMEPHO IBHXKYIUIETOCS Tejia OT



BPEMEHU IBW)KCHHUS TeJa, CHUJIbl TPEHHMsS CKOJBXEHHS OT Beca Teia, KadecTBa 00paboTku
MOBEPXHOCTEH TeNl W HE3aBUCUMOCTH CHJIBI TPEHHsI OT IUIOLIATU CONPHKOCHOBEHHS Tell, CHJIbI
yIOPYroCTH OT YIUTMHEHUsI TIPY>KUHBI, BBITAIKMBAIOLIEH CUIIBI OT 00BbEMa MOTPYKEHHON YacTH Tea
U OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTU OT IUIOTHOCTU Tella, OT IIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH IIABAHMS TEJ, YCIOBUN PaBHOBECHsI pbluara U OJIOKOB), Y4aCTBOBATh B
IUTAHUPOBAHUM y4eOHOTO MCCIEeOBaHUs, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPEHUs, CIenys
NPEIJIOKEHHOMY TUIaHy, (PUKCHpPOBATh pPe3yJbTAThl IOJYYEHHOH 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BHJAE NPEIJIOKEHHBIX TaOmuI M rpaduKOB, AENaTb BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHMS,

NPOBOIUTH KOCBEHHBIE W3MEPEHHUs (PU3NYECKHX BEIWYHH (IUIOTHOCTh BELIECTBA JKHUIKOCTH H
TBEPIOTO TeJNa, CHJIA TPEHHsSI CKOJBKEHHs, MJaBJICHHE BO3IyXa, BBbITAJIKUBAIOINAS CHIIA,
IEHCTBYIOIAs HAa MOTPYKEHHOE B JKUAKOCTD TEJO, KO3()(PHULMEHT MONe3HOro AefCTBUS MPOCTHIX
MEXaHU3MOB), CJIEAYS TPEAJIOKEHHOH HWHCTPYKLIMH: TMPHU BBIMOJHEHUH HM3MEPEHHH CcoOupaTh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYHCIISATh 3HAUEHNUE NCKOMOH BEJINYHHBL,

co0moaTh MpaBuiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pPYIOBAHUEM,
yKa3bIBaTh NPUHLUIBI IEHCTBHS MPHOOPOB W TEXHHYECKUX YCTPOMCTB: BECBHl, TEPMOMETD,
IUHAMOMETp, COOOINArOIIMEcs] COCYIbI, OapOMeTp, phIYar, NMOABM)KHBIA W HEMOABM)KHBIA OJIOK,
HAKJIOHHAs TUIOCKOCTB;

XapaKTepPU30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OTOPOi Ha MX ONMUCAaHMA (B TOM YUCIIE. TOAMUITHUKH, YCTPOHCTBO BOIONPOBOAA, THAPABINIECKUN
IPecc, MaHOMETP, BBICOTOMEpP, TMOPIIHEBOH HACOC, apeoMeTp), UCIONb3ysl 3HAHHUS O CBOWMCTBAX
bu3nIeCKUX SIBICHUH 1 HEOOXOUMbIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

NPUBOAUTE TMpPHUMEPbl (HAXOIUTh WHPOPMALMIO O MPUMEPax) MPAKTUYECKOrO HCIOJIb30BAHMUS
¢dusnyeckux 3HaAHUH B MOBCETHEBHOH JKU3HU 11 oOecrieueHns Oe30MacHOCTH MPU OOpaIIeHuH ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBAMHM, COXPAaHEHHsS 3I0POBbsl M COOJIOAECHUS HOPM
9KOJIOTHYECKOT0 MTOBENEHUS B OKPY KaOIIel cpene;

OCYIIECTBJIATE OTOOpP HMCTOYHUKOB HH(popManmu B HHTEpHETE B COOTBETCTBHHM C 3aJaHHBIM
MOUCKOBBIM 3aIpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUH M MyTEM CPaBHEHUS Pa3IHMYHBIX
UCTOYHUKOB BBIICTATh HH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBONH WM MOXET OBITh
HEJIOCTOBEPHOM,

UCTONB30BAaTh MPH  BBINOJHEHWH Yy4YeOHBIX 3alaHUH  HAyYHO--TIOMYJSIPHYIO  JIUTEPATYPy
(du3nvyeckoro coxepskaHus, CIpPaBOYHBbIE MaTepHajbl, pecypchl ceTh MHTepHeT, BianeThb
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, mNpeodpa3oBaHuss WHPOPMALMK W3 OIHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHbIE H YCTHBIE COOOILIEHHsI HA OCHOBE 2—3 MCTOYHUKOB
uHpopMauuu PU3NIECKOrO COAEPIKAHUS, B TOM YHCIE MyOJNYHO J1eaTh KPaTKue COOOIIEHUs O
pe3yJbpTaTax MPOEKTOB WM Yy4eOHBIX HCCIENOBAHUN, MPHU 3TOM TPAMOTHO HCIIOJIB30BATh
W3yUYeHHBIN MOHATHHHBIN anmnapat Kypca (GU3HKH, COPOBOXKAATH BBICTYIIJICHHE PE3CHTAIUEH;
IPU BBINOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIENOBAHHUHA pacnpeneisiTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUH C TIIOCTABJICHHBIMH 33Ja4aMH, CJEIUThb 3a BBIMOJHEHHEM IUIaHA OEHCTBUH,
aJieKBaTHO OLCHWBAaTb COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TPYMIbL,  BBICTPANBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHUE, YIUTHIBASI MHEHUE OKPY KAFOLIUX.

K xoHiy oOyueHust B 8 kiacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE IOJUKHBI OTPasKaTh
cpOpPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

UCTIONIB30BATh TIOHITHUS, Macca U pasMepbl MOJIEKYJ, TEIUIOBOE [BIDKEHHE aTOMOB U MOJEKYJL,
arperaTHble COCTOSIHHSL BELIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE TeNa, HACHIIEHHBIH U
HEHACBIIEHHBIN Map, BIAKHOCTb BO3/yXa, TEMIIEPATypa, BHYTPEHHsSI OSHEPIHs, TEIUIOBOM
IBUTATENb, SJEMEHTAPHBIM JJIEKTPUUECKUI 3apsid, JJIEKTPHUUECKOe II0Jie, IPOBOAHUKU U
TUSJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUUECKUH TOK, MAHUTHOE TIOJIE,

pasnuuarh sABJIEHUs (TEIUIOBOE PACIIMPEHHE U CXKaTHe, TeIUIoNepenada, TEIIOBOE PAaBHOBECHE,
CMauMBaHHE, KaMWJULPHBIC SBJICHUS, WCHAPEHHE, KOHACHCALWS, IUIABJIEHUE, KPUCTAJIH3ALUs
(oTBepAeBaHME), KHUIIEHHE, TeIuionepenada (TEIUIONPOBOAHOCTb, KOHBEKLUS, H3JIyUSHHE),
3JEKTPU3ALMS TeJl, B3aUMOAEWCTBHE 3apsiioB, AEUCTBHUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE



3aMBbIKAHHE, B3aMMOJEHCTBUE MArHWUTOB, NEHCTBHE MArHUTHOIO MOJS HA MPOBOAHUK C TOKOM,
3JEKTPOMATHUTHAST WHIYKIHS) MO OMHCAHUIO MX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
IEMOHCTPHUPYIOINX JaHHOE (PU3MUECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIEHHE M3YYEHHBIX (PM3MUYECKUX SIBICHUI B OKPY)KAIOLIEM MHUPE, B TOM YHCIIE
¢dusnyeckue sBIEHUS B MNPHUPOZAE. NMOBEPXHOCTHOE HATSHKEHHE M KANMUIPHBIC SIBJICHUS B
npUpozae, KpUCTaUTbl B mpupoze, usiaydeHue ConHIa, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHUe POCHI, TYMaHa, WHEs], CHEera, SJEKTPUUYECKHE SBJICHUS B aTMOchepe, SJIEKTPUIECTBO
JKUBBIX OPTaHU3MOB, MATHUTHOE T10JIe 3eMJTH, Apei} MOM0COB, POJIb MATHUTHOTO TTOJIS IS JKU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPH 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4€OHYIO, BbIIEIATD
CYLIECTBEHHbBIE CBOHCTBA (PU3HAKN) (PH3UUECKUX SIBJICHUL,

OIUCHIBATh M3YYCHHBIC CBOWCTBA TeNl M (PU3NUECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKNE BETHMUNHBI
(TeMmepaTypa, BHYTPEHHSISI SHEPTHUS, KOJMYECTBO TEIUIOTHI, yleIbHAS TEIJIOEMKOCTh BEIIECTBA,
yIeJbHas TEIUIOTA TUIABJICHUS, YACIbHAs TEIJIOTa NapooOpa3oBaHusl, YASIbHAS TEIIOTa CTOPAHUS
TOIUTNBA, KO3((UIMEHT IOJIE3HOTO NEHCTBHSA TETUIOBOH MAIIMHBI, OTHOCHTENbHAS BJIAYKHOCTH
BO3/lyXa, O3JICKTPUYECKUN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HAIpPsDKEHUE, CONPOTUBIIEHUE
NPOBOJHHKA, YAENBbHOE COMPOTHBIICHHE BEIIECTBA, PadOTa M MOLIHOCTb 3JIEKTPHUYECKOrO TOKA),
NPU OTMCAHHUH NMPABUIIBHO TPAKTOBATh (PH3HMUECKUIT CMBICT HCTIOIB3yEMbIX BEJIUYHH, 0003HAUEHHS
U eOUHHULBI (PM3MYECKUX BEJIMYHMH, HAXOOUTb (POPMYJIBI, CBS3BIBAIOIINE NAHHYI (DU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEIHMYHWHAMH, CTPOUTH TI'PauKh M3YyUEHHBIX 3aBUCHMOCTEH (HH3MUECKUX
BEJIMYUH,

XapaKkTepU30BaTb CBOHCTBAa TeJs, (PU3MUECKHE SIBICHUS M MPOLECCHI, HCHOJb3Yys OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOPUN CTPOEHUS BEILECTBA, MPHUHLUI CYNEepIO3ULUU
nojiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Ui ydacTKa LerH,
3akoH Jlxoymns—JIeHna, 3aK0OH COXpaHEHUsI YHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alHCBIBATh €r0 MATEMATUYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOHCTBA TEJ, B TOM YHCI€ M B KOHTEKCTE CHUTYaLHid
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATb NMPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHe u3 1—-2 JIOTMYeCKHMX ILIaroB ¢ Oonopod Ha 1—2 HM3y4eHHBIX CBOHCTBAa (PU3NUECKHX
SIBJIEHUH, (PU3NIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEHH;

pewmarb pacuéTHble 3ama4d B 2—3 ACHCTBUS, WUCHOJB3Ys 3aKOHbI U (HOPMYJIBI, CBSI3bIBAIOIINE
¢usnyeckne BETMYMHBL HAa OCHOBE aHAIM3a YCJIOBHS 3aa4yM 3alHCbIBATH KPATKOE YCJIOBHE,
BbIABJIATD HEAOCTATOK JAHHBIX JUJII PEIIeHHs] 3aJaud, BbIOUPATb 3aKOHBI U (POPMYJIBI,
HEOOXOIUMBIE NIl €€ peIleHHs], MPOBOAWUTH PacuéTbl U CPABHHUBATH IIOJNYYEHHOE 3HAYCHHE
(bu3nIeCcKOll BETUUNHBI C H3BECTHBIMH JaHHBIMU,

pacriosHaBaTh NPOOJEMBbI, KOTOPbIE MOMKHO PEIIUTh INPH IOMOIIM (PH3HMUECKUX METOMOB,
UCIIONB3ysl ONHMCAHUE MCCIENOBAHUS, BBIIEIATb MPOBEPAEMOE MNPEAINONOKEHUE, OLIEHUBATH
MPaBUJIBHOCTD MOPSAKA NPOBENEHUS UCCIEAOBAHMS, 1€J1aTh BBIBOADL,

NPOBOIUTH OIBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBICHUH WM (PU3HUECKUX CBOWCTB TeJ
(KanmUTApHBIE SIBJICHUS, 3aBUCUMOCTD JAaBJICHHS BO3yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH
nporecca OCTHIBAHMA W HArpeBaHUs MPH HU3JIYYEHUH OT I[BETa U3Jydarouled (Toriomaroimeii)
MOBEPXHOCTH, CKOPOCTb MWCHAPEHMs] BOABI OT TEMIEpPaTypbl KUAKOCTH M IUIOMAAu €€
MOBEPXHOCTH, 3JIEKTPU3ALUs TEJl U B3AaUMOACHCTBUE 3JIEKTPUYECKUX 3apsiAOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allUs MArHUTHBIX IOJIEH IOCTOSHHBIX MArHUTOB, NEUCTBUS
MAarHuTHOTO MO Ha IPOBOJHHUK C€ TOKOM, CBOHCTBA 3JIEKTPOMAarHuTa, CBOWCTBA
SJIEKTPOJBUTATENSI TIOCTOSTHHOTO TOKa): (OPMYJIMPOBAaTh MPOBEPsiEMble PEATONIOKEHHUS,
co0upaTb YCTaHOBKY W3 MPENJIOXKEHHOrO OOOpyNOBaHMs, ONHCHIBATH XOA ONbITA U
(bOpMyTUPOBATH BHIBOJIBI,

BBIMIOJIHATD MPSIMbIE U3MEPEHUSI TEMIIEPATypPhbl, OTHOCUTEIBHON BJIAXKHOCTH BO31yXa, CUJIBI TOKA,
HANPSDKEHUS] C HCIOJB30BAHMEM AaHAJOrOBBIX NPUOOPOB M ATYMKOB (PU3UUECKHUX BEIHYHH,
CPaBHHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3a/IaHHOW aOCOIFOTHON MOTPEIIHOCTH;

NPOBOIUTH HCCJIEAOBAHUE 3aBHUCHMOCTH ONHOW (DU3WYECKOH BENUYMHBI OT Jpyro ¢
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCHMOCTb COIPOTHBIICHHUS ITPOBOIHUKA OT €r0 JJIMHBI,
MJIOLAY MONEPEYHOIO CEYEHUs U YAENBHOIO CONPOTUBJICHUS BEIECTBA IPOBOAHUKA, CUIIbI TOKA,



UYIIETrO Yepe3 MPOBOIHUK, OT HAIMPSDKEHUs HA MPOBOAHUKE, MCCIEIOBAHNE TTOCIEAOBATEIEHOTO
U MapajuIeIbHOTO COCIMHEHUH MPOBOIHUKOB): TUIAHHPOBATh HCCIENOBAHNE, COOMPATh YCTAHOBKY
U BBITIOJTHATh H3MEPEHHUS, CIIEAYs MPEAIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yJIbTAThI MOTYYEHHON
3aBHCHMOCTH B BHJI€ TAOIUL U rpadUKOB, IENATh BBIBOIBI MO PE3YJIbTATAM UCCIICAOBAHUS,
NPOBOIUTH KOCBEHHBIC M3MEPEHUS (PU3MUYECKHX BENUYMH (yIelbHAs TEIJIOEMKOCTb BEIECTBA,
CONPOTHUBJICHUE NPOBOAHHKA, pPabOTa W MOLIHOCTb JJIEKTPHYECKOIO TOKA). IUIAHUPOBATH
U3MepeHusi, coOMpaTh 3KCIEPUMEHTATIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHOW WHCTPYKLIUH, H
BBIYUCIISATh 3HAUEHUE BEJMYUHBI,

co0monaTh MpaBuiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM,
XapaKTepPU30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OTIOPOi Ha UX OMMCAHU (B TOM YHUCIIE. CHCTEMA OTOIUICHHUS IOMOB, THTPOMETD, MapoBasi TypOHHa,
aMIepMeTp, BOJBTMETp, CUETUUK 3JICKTPHUECKOW SHEPTUH, 3JEKTPOOCBETHTENbHbIE MHPUOOPSI,
HarpeBaTeNbHbIC HIEKTPONIPHOOPEI (IPUMEPBI), SIEKTPUIECKHE MPEIOXPAHUTEIH, HIEKTPOMATrHUT,
3JIEKTPOJBUTATENb MMOCTOSTHHOTO TOKA), MCIIONb3Yysl 3HAHUS O CBOHCTBAaX (PU3NYECKHX SIBICHUN U
HeoOXxonuMble PU3NUECKHE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTENIbHBIE MPHOOPHI MO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (CKHAKOCTHBIA TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, ABHraTEb
BHYTPEHHEIO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJISATH CXEMbl 3JEKTPUYECKHX LEened ¢
NOCJIEOBATENbHBIM W TApPaJUICIbHBIM  COSIUHEHHEM 3JIEMEHTOB, pas3jindas  yCJIOBHBIC
0003HAUEHHS HJIEMEHTOB 3JIEKTPUIECKHX LETIeH;

NPUBOAUTE TMpPHUMEPbl (HAXOIUTH WHGPOPMALMIO O TNPUMEpPax) MPAKTHUYECKOTO HCIIOIb30BAHMS
¢dusnyeckux 3HaAHUH B MOBCETHEBHOH JKU3HU 11 oOecrieueHns Oe30MacHOCTH MPU OOpaIIeHuH ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBAMHM, COXPAaHEHHsS 3I0POBbsl M COOJIOAECHUS HOPM
SKOJIOTUYECKOTO TIOBEICHHUS B OKPY Kato1el cpene;

OCYIIECTBIIATE TOUCK HH(popMaruu (usnydeckoro coaepkanuss B HHTepHETE, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U MyTEM CPaBHEHHs! TOMOJHUTENIBbHBIX UCTOYHHUKOB BBIIENSATH HH(POPMALIHIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEYMBOI HITH MOXKET ObITh HETOCTOBEPHOM;

UCTIONB30BAaTh MPH  BBINOJHEHWH Yy4YeOHBIX 3aJaHUll  HAyYHO--TIOMYJSIPHYIO  JIUTEPATYPy
(du3nyecKoro coxepskaHus, CIPaBOYHBbIE MaTepHajbl, pecypchl ceTh MHTepHeT, BianeThb
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, mNpeodpa3oBaHuss WHPOPMALMK W3 OIHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIE MUCHbMEHHBIC M KPATKHE YCTHBIE COO0IeHus], 0000mas nadpopManuio u3
HECKOJIbKUX HCTOYHUKOB (PH3UUECKOTO CONEP’KaHHs, B TOM YHCIE NyOIMYHO NPEACTaBISITDH
pe3yabTaThl TPOEKTHOM WM HCCIENOBATENBCKONH — NESTENBbHOCTH, TPH 3TOM TIPAMOTHO
UCTIOJIB30BATh M3YYEHHBIH TOHSITHHHBIA anmapar Kypca (PU3MKH, COMPOBOXKAATH BBICTYIUICHHE
Mpe3eHTalueH;

IPU BBINOJHEHUU y4YeOHBIX NMPOEKTOB M HCCIENOBAHMNA (PU3MUECKUX MPOLIECCOB PaCIpenessiTh
00513aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 33J]a4aMH, CIEIUTh 32 BBITOJHEHHEM
IUTaHAa JEHUCTBHI M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIH BKJIAA B
IeSITeNbHOCTD TPYIIIbI, BBICTPANBATh KOMMYHHKATHBHOE B3aHMMOACHCTBUE, MPOSIBIISISI TOTOBHOCTD
pa3pemaTb KOH(PIUKTHL

K xoHiy oOyueHust B 9 Kjacce npenMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypPOBHE IOJUKHBI OTPaKaTh
cpOpPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

UCTIOJIb30BATh MOHSTHS, CHCTEMa OTCYETA, MaTepuajbHAs TOYKA, TPAEKTOPHS, OTHOCHTEIHLHOCTD
MEXaHUYECKOTO JBIDKEHUS, nedopManus (ympyrasi, MJIACTUYECKAs ), TpPEHUE,
LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb U TEPEerpy3KH, IEHTP TSKECTH, abCONOTHO
TBEPAOE TEJO, LEHTP TIKECTH TBEPIOTO Telia, PaBHOBECHE, MEXaHHYECKUE KOJieOaHUs W BOJIHBI,
3BYK, WH(QPA3BYK U YJIbTPA3BYK, SJIEKTPOMATHUTHBIC BOJIHBI, INKAJla 3JIEKTPOMATHUTHBIX BOJIH,
cBeT, OJM30PYKOCTh U HAIbHO30PKOCTh, CIEKTPbI UCIYCKaHUS W MOTJIomeHus, anbha-, Oeta- u
ramMMa-u3JydeHus, H30TOIbI, SiAEPHAs YHEPTeTHKA,

pa3auuath  sBJieHUsT  (paBHOMEPHOE W HEPABHOMEPHOE  MPSMOJIMHENWHOE  JIBIDKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIXKEHHE, CBOOOIHOE MACHHUE TEJ, PABHOMEPHOE IBI)KEHUE
MO OKPY)KHOCTH, B3aUMOCHCTBHE TEJ, PEaKTUBHOE [BIDKEHHUE, KOoieOaTeNIbHOe IBUMKEHUE



(3aTyxaronire U BBIHYJKIEHHBbIC KOJIeOaHMsI), pe30HAHC, BOJIHOBOE JBH)KCHUE, OTPaKEHUE 3BYKA,
NPSMOJIMHEHHOE PaCIpOCTPaHEHUE, OTPAXKEHWE W MPEJIOMIICHHE CBEeTa, IIOJIHOE BHYTPEHHEE
OTPaKEHHE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTP M CIOXKEHHE CIEKTPAIbHBIX LIBETOB,
OUCTIEPCHST CBETA, ECTECTBEHHAs pPaIHOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEHUYATOro CIIEKTpa
U3JIy4EHHUS) MO OMUCAHMIO MX XapPaKTEPHBIX CBOIMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYOIINX
NaHHOE (PU3HUECKOE SIBICHUE,

pacIio3HaBaTh MPOSIBJICHHE M3YYEHHBIX (PU3MUYECKHX SIBJIICHUH B OKPY’KArOIeM MUpe (B TOM YHUCIe
¢dusnyeckue sSBICHHUS B NMPUPOAE: MPIIIUBBI U OTJIUBBI, JBHKEeHUE TulaHeT COJTHEUHOW CHUCTEMB,
PEaKTUBHOE NIBIDKEHHME JKUBBIX OPTaHHU3MOB, BOCIPHUSITHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSICEHUE,
ceficCMUYeCKHe BOJHBI, IIyHAMH, X0, [[BETa TEJI, ONTHYECKUE SBJICHHUS B MPHPOJE, ONOIOTHIECKOe
AefcTBUE BUAMMOTO, VJIbTPA(QUONETOBOIO U PEHTTCHOBCKOIO M3JIYYEHUH, €CTeCTBEHHBIN
pPamuoaKTUBHBIA (DOH, KOCMHYECKHE JIYYH, PaJUOAKTHBHOE HM3JYYCHHUE MPUPOIHBIX MHHEPAJIOB,
OefCTBUE paJAMOAKTHUBHBIX HW3JyY€HUH Ha OpPraHW3M 4YeJOBEKa), IpPH 3TOM IEPEBOIUTH
NPAKTUYECKYIO 3a7a4dy B Y4eOHYIO, BBIIENATh CYLIECTBEHHBbIE CBOWCTBA (MPHU3HAKHU) (PHU3HUECKUX
SIBIICHU,

OIUCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (PU3NUECKUE SIBJICHUS, UCTIONB3Ys (PU3NUECKNE BETHMYNHBI
(cpemHsiT W MrHOBEHHAass CKOPOCTb TejJa TPH HEPAaBHOMEPHOM IBH)KEHUH, YCKOPEHHE,
nepeMeIneHne, MyTh, YIJIOBast CKOPOCTb, CHJIA TPEHUS, CHUJIa YIPYTOCTH, CHIIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO MAaJeHMs, BEC TeJa, HMMITYJIbC Tejla, HUMITYJIbC CHIIbI, MEXaHH4YecKas padora Hu
MOIITHOCTb, MIOTEHLIUAIbHAS YHEPTH TeJa, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIH, TIOTEHIIHAIbHAS
SHEPTHsl CXKATOM MPY)KUHBI, KWHETHYECKAsi SHEPTHsA, TOJHAs MEXaHUYECKasl SHEPrusi, Mepuon u
4acToTa KoyeOaHMi, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTENb
NPEJIOMJICHUS CPEIbl), IPU ONMHCAHUHU MPABUIBHO TPAKTOBATH (PH3UUECKUH CMBICI HCIIOJIB3YEMbIX
BEJIMYNH, OOO3HAYEHHS U €IWHUIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLIHE
TaHHYI (HU3MYECKYI0 BEIMYMHY C JAPYTHMH BEJIWYHMHAMH, CTPOHUTb TpPaQUKU H3yUEHHBIX
3aBUCHMOCTEH (PU3MUECKUX BEIHYUH;

XapaKTepPU30BaTh CBOHCTBA TeJ, (PU3NUECKUe SIBJICHUS U MPOLECCHI, HCTIOIb3Ys 3aKOH COXPaHEHUs
SHEPrHH, 3aKOH BCEMHPHOTO TSATOTCHHWS, NPUHLUN  CYNEPHNO3MLUHUU  CWJI, TMPUHLIUI
oTHOcHUTeNbHOCTH ["anmuesi, 3akoHbl HpIOTOHA, 3aKOH COXPaHEHHs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEIOMJICHHUS CBETA, 3aKOHBI COXPAHEHHs 3apsIOBOIO M MAacCOBOTO YHCEN TPU SIIEPHBIX
peaknusAx, MpH 3TOM JaBaTb CIIOBECHYIO (OPMYJTHpPOBKY 3aKOHa U 3alHChIBATh €ro
MaTEeMaTHYECKOE BbIPAKECHUE,

OOBSICHATh (PU3MYECKHE TMPOLIECCHl U CBOMCTBAa TEJN, B TOM YHCIE€ M B KOHTEKCTE CHUTyalHi
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIIBISITH MPUYMHHO--CIICICTBEHHBIC CBSI3H, CTPOUTH
OoOBsICHEHHE W3 2—3 JIOTMYEeCKHX LIaroB ¢ ONMOpoH Ha 2—3 HM3YYEHHBIX CBOHCTBAa (PU3NUECKHX
SIBJIEHUH, (PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pewmarb pacuéTHbIE 3a1a4M (OMHMPAIOININECs HA CUCTEMY U3 2—3 ypaBHEHHIT), UCIIOJb3YS 3aKOHBI U
dopmynbl, CBsI3bIBaOIIME (U3MYECKHE BEJIMYMHBI, HAa OCHOBE AaHANN3a YCIOBUS 3a/a4d
3aIHUChIBATh KPATKOE YCIOBHE, BBIIBIATH HEJOCTAIOIINE WM W30BITOYHBIE NaHHBIE, BHIOUPATH
3aKOHbI W (OPMyJBI, HEOOXOAMMBbIE MJISi PELICHUS, MPOBOAUTh PAcuéTbl W OICHUBATH
PEaTNCTUYHOCTD MOJYYCHHOTO 3HAYSHHS (PU3NIECKON BETUUNHBL,

pacriosHaBaTh MNpPOOJEMBI, KOTOPbIE MOMKHO PpEIINTh NPH IOMOIIM (PU3MUECKUX METOMOB,
UCTIONB3YSl OINMUCAHWE HWCCIENOBAHUS, BBIICIATh NPOBEPSEMOE TPEATIONOKEHUE, OLICHUBATH
NPaBUJIBHOCTh TMOPSIAKA TPOBEINSHHsSI WCCIECAOBAHUS, [€l1aTh BbIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOAEHUH U OTIBITOB,;

NPOBOIUTH OIBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBICHUH WM (PU3UUECKUX CBOWCTB TeJ
(m3y4eHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHa COXPAHEHHUS SHEPTUH, 3aBUCHMOCTh IEPHOAA
KOJIeOaHUH MPYKUHHOTO MAsITHUKA OT MacChl IPy3a U *KECTKOCTH NPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTUTY/IBl MaJIbIX KOJEOaHWH, MPSMOJIMHEHHOE PaclpOCTPaHEHHE CBETA, PA3JIOKEHHE Oenoro
CBETa B CIIEKTpP, M3YYCHHE CBOWCTB M300pa’ke€HHs B INIOCKOM 3€pKajie M CBOWCTB M300pakeHUs
npeaMera B cobmparomeii JInH3e, HaOMOJeHNEe CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JTyUEHHS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOro Habopa oOOpyIOBaHMS, ONMUCHIBATH XOX
OTBITA U €TO PE3YJbTAThL, (POPMYIUPOBATH BHIBOJBL,



NPOBOIUTH TMpPU HEOOXOOUMOCTH CEPUI0 MPSMBIX H3MEPEHHI, ONpEAesss CpenHee 3HAYeHHE
u3MepsieMoil BeJMUYMHBI ((POKYCHOE paccTosiHue coOuparoimeil JuH3bI), O0OOCHOBBIBATH BHIOOP
criocoba u3MepeHus (MI3MepUTeIbHOro Mpudopa);

NPOBOIUTH MHCCIICIOBAHUE 3aBUCHUMOCTEH (U3NYECKHX BEJIUYHH C HCIOJIb30BAHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTb MyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABIKEHHH 0€3 HadalbHON
CKOpOCTH, TepHoAa KojneOaHui MaTeMaTHUYECKOTO MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJa
OTpPaKEHHsI CBeTa OT yIJla MaACHUS W yrjla MPeJOMJICHHUs OT yIJa MaJeHUs). IUIAHUPOBATh
UCCIIEIOBAHNE, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DPUKCHPOBATH PE3yJIbTAThl MOIyYE€HHON
3aBUCHMOCTH (PU3MYECKUX BEJMYUH B BHIE TAOIUI U IpaduKOB, A€IaTh BBIBOIBI 11O Pe3yJIbTaTamM
UCCIIIOBAHMS,

NPOBOIUTH KOCBEHHBbIE M3MEPEHUsI (PH3HUECKUX BETUUYMH (CPENHssI CKOPOCTh U YCKOPEHHE Tena
IpU PaBHOYCKOPEHHOM [BIKCHHUH, YCKOPEHHE CBOOOJHOIO MAAEHUs, JKECTKOCTb IPYKHUHBI,
KO3(PUIIUEHT TPEeHHsI CKOJNBKEHUS, MeXaHudeckas padoTa M MOIIHOCTb, 4YaCTOTAa W TEPHOA
KOJIeOaHUH MaTeMaTHYeCKOTrO U MPYKUHHOTO MAsTHUKOB, ONTHYECKAs! CHJIa COOMPAOLIEH JIMH3BI,
pPamMOaKTUBHBIA (POH): TUIAHUPOBATh U3MEPEHUs, COOMPATh 3KCHEPUMEHTAIbHYIO YCTAHOBKY H
BBIMOJIHATh U3MEPEHUs, CleNysl MPEAIOKEHHOH MHCTPYKLMH, BBIUYUCIATh 3HAYCHHUE BEIMYUHBI U
AHAJTM3UPOBATh MOJyYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHOH IMOTPEITHOCTH U3MEPEHHI;
co0moIaTh MpaBuiia TEXHUKH OE30MAaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pPYIOBAHUEM,
pa3nIu4aTth OCHOBHBIE MPH3HAKM HW3YyYEHHBIX (U3NYECKHX MOJEJEH: MaTepHhajbHas TOUKa,
abCONIIOTHO TBEPIOE TEJIO, TOYEUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JINH3A, TUIAHETApHAs MOJEINb
aToMa, HyKJIOHHAsl MOZIeJIb aTOMHOTO SI/1pa,

XapaKTepPU30BaTh MPUHLUIMBI JEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OMopoil Ha WX omucaHus (B TOM YHCIE. CHHAOMETp, HATYUKH TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHMsI, paKera, »5XOJOT, OYKH, TepHUCKom, (OoToamnmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, AO3UMETp, KaMepa BHIIbCOHA), HMCIONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SIBJIEHUH 1 HeOOXoauMble (PU3MUeCKre 3aKOHOMEPHOCTH;

UCTIONB30BATh CXEMbl M CXEMAaTH4YHbIE PHCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHYECKHX MPOLIECCOB NPU PEIIEHUH YYeOHO--TIPAKTHIECKHX
3a/1a4, ONTHYECKUE CXEMBbl JJISI TIOCTPOCHUsT M300pakeHHH B IUIOCKOM 3epKajie U cobuparomeit
JIMH3E;

NPUBOAUTE TMpPHUMEPbl (HAXOIUTh WHPOPMALMIO O NPUMEPaxX) MPAKTHUYECKOTO HCIIOIb30BAHMS
¢$u3nyecknx 3HaAHUH B MOBCETHEBHOH JKU3HU IJIs oOecrieueHns Oe30MacHOCTH MPU OOpaIIeHuH ¢
npubopaMu W TEXHHYECKUMH YCTPOHCTBAMHM, COXPAaHEHHs 3I0POBbsl M COOJIONECHUS HOPM
JKOJIOTUYECKOTO TIOBEICHUS B OKPYKAKOIIEH cpene;

OCYIIECTBIIATh MOMCK HHpopManmu (PpuU3HUecKoro conepkanus B MHTepHETE, CaMOCTOSTEIBHO
bopMyIHpysT TOUCKOBBIH 3ampoC, HAXOMUTh MYTH ONPEIENEHUS IOCTOBEPHOCTH MOJY4YEHHON
UH(pOPMALUK HA OCHOBE UMEIOIINXCSl 3HAHUN U JOTIOJTHATEIBHBIX UCTOYHHKOB,

UCTIONB30BAaTh MPH  BBINOJHEHWH YyUYeOHBIX 33aHUN  HAyYHO--TIOMYJSIPHYIO  JIUTEPATYPY
($u3nIecKoro conxepskaHus, CIpPaBOYHBbIE MaTepHajbl, pecypchl ceTH MHTepHeT, BianeThb
npuéMaMHl KOHCIEKTHPOBAHUS TEKCTa, mnpeodpa3oBaHus WHPOPMALMK W3 ONHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOINEHHMs Ha OCHOBe HMHGOpMALHM U3
HECKOJIbKUX HMCTOYHUKOB (DPU3UYECKOTO CONEPKaHMs, NyOJMYHO TMPEACTABISATh PE3YJIbTaThl
NPOSKTHOH WJIM UCCIENOBATEIbCKONH AESITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BATh
U3yUYCHHBIN MOHATUHHBIN amnmapar U3y4aeMoro pasnueia (pU3UKH M COMpPOBOMKAATH BBICTYIUICHUE
npe3eHTanmel ¢ yaéToM 0COOEHHOCTEH ay TUTOPHH CBEPCTHUKOB.



TEMATWNYECKOE NAAHNPOBAHWE

KonnyecTBO yacoB

7 KNNACC
Ne HavmeHoBaHMe pasfenos v Tem
n/n nporpamMmbi Bcero

Pasfen 1. ®un3mnkKa 1 eé€ posib B NO3HAHUW OKpY>KaloLlero mmpa

11 dun3mKa - Hayka o npupoge 2
12 ®dur3nyeckne BeIMUmMHbI 2
13 EcTecTBEHHOHaY4HbIi METOA NO3HaHUA 2

MToro no pasgeny 6

Pa3gen 2. lNepBoHayanbHble CBEEHNA 0 CTPOEHMM BeLlecTBa

2.1 CTpoeHue BellecTBa 1

29 LBVKXeHne 1 B3anmogeincTBme 4acTul, 5
' BellecTBa

2.3 ArperaTHble COCTOSAHMA BelecTBa 2
WToro no pasgeny 3)
Pasgen 3. IBUXXeHME N B3aUMOfeCcTBUE TeN

3.1 MexaHnyeckoe aBUXXeHUe 3

3.2 WHepuua, macca, NJIOTHOCTb 4

3.3 Cwuna. Buabl cun 14
WToro no pasgeny 21
Pasgen 4. NaBneHune TBEPAbIX Tes, XXUAKOCTEN U rasos

41 [asneHue. MNepefava gasreHns Teépabimun 3

Tenamun, XnNaKoctaMm n rasamu

KOHTpObHbIE
paboThbl

MpakTnyeckune
paboThbl

OJIeKTPOHHbIE

(umdpoBble)
obpasoBaTefibHble

pecypcbl

buénuoteka LLOK
httDs://m.edsoo.ru/7f416194

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

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194


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

4.2 [aBneHuve Xnakoctu

4.3 ATMOCepHoe faBneHune

[leiicTBME XUAKOCTM 1 rasa Ha NOrpyXXeHHoe
B HUX TeNo

WToro no pasgeny
Pasgen 5. PaboTa 1 MOWHOCTb. QHEprusg

4.4

51 Pa6oTa 1 MOLWHOCTb
5.2 [MpocTble MexaHU3MbI
53 MexaHun4yeckasn aHeprus

WToro no pasgeny
Pe3epBHOe Bpems

OBWEE KONMMYECTBO YACOB MO NMPOrPAMME
8 KJIA< <

HanmeHoBaHue pasgenoBs v Tem

Ne n/n
nporpamMmmbl
Pasgen . TennoBble ABMeHNA
11 CTpoeHue 1 CBONCTBA BeLLeCTBa
12 Tennosble npoLecchl

WToro no pasgeny
Pasfen 2. 91eKTpNYeCKNe N MarHUTHbIE ABNEHUSA

dneKTpuyeckue 3apagbl. 3apsH>KeHHble Tena

2.1 o
N UX B3aUMojencTeune

2.2 MOCTOSHHbBIN 3NEKTPUYECKNIA TOK

5

6

7 1 3
21

3 1

) 1
4 1 1
12

3
68 3 12

Konnyectso 4acoB

KOoHTponbHble  [pakTnyeckue
Bcero
paboThbl paboThbl
7
21 1 5
28
7 1
20 1 7

bubnuoteka LLOK
httDs://m.edsoo.ru/7f416194
bubnuoteka LLOK
https://m.edsoo.ru/7f416194
bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLJOK
https://rn.edsoo.ru/7f416194

bubnuoteka LJOK
https://rn.edsoo.ru/7f416194

bubnuoteka LLOK
https://rn.edsoo.ru/7f416194

O/eKTPOHHbIE

(umdpoBble)
obpasoBaTefibHble

pecypchl

bubnuoteka LLOK
https://rn.edsoo.ru/7f4181ce
bubnuoteka LLOK
https://rn.edsoo.ru/7f4181ce

bubnuoteka LLOK
https://rn.edsoo.ru/7f4181ce
bubnuoteka LLOK
https://rn.edsoo.ru/7f4181ce


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.3 MarHuTHble sBNeHns

24 JNeKTpoOMarHMTHas NHAYKLNA

WToro no pasgeny
PesepBHOe Bpems

OBWEE KOMTMYECTBO YACOB IO NMPOrPAMME
9 KJ/IA< C

HavmeHoBaHMe pasfenos U Tem
nporpamMmmbl

Ne n/n

Pasgen . MexaHn4yeckue ABneHud
MexaHn4yeckoe ABMXEHUE U cNocob6bl ero

11

onucaHus
1.2 B3anmopeiicteume Ten
13 3aKOHbI COXpaHeHwus

WToro no pasgeny
Pasgen 2. MexaHNU4ecKune KonebaHUs 1 BOSHbI

2.1 MexaHunuyeckmne KonebaHus

2.2 MexaHun4yeckune BOJIHbI. 3BYK

WToro no pasgeny

Paszgen » 3I'IeKTpOMaFHI/ITHOG none N 3aJIEKTPOMarHNTHbIE BOJIHbI

ONeKTpoOMarHUTHOE Nnone u
3N1eKTPOMarHUTHbIE BOJHbI

WToro no pasgeny
Pasnen 4. CBeToBbIe ABNEHUA

3.1

4.1 3aKO0HbI pacnpocTpaHeHns ceeTa

4

37
3
68

Konnyectso 4acoB

Bcero

10

20

10
40

8
15

6
6

KOHTpO/bHbIE
paboThbl

15

14.5

MpakTnyeckue
paboThbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f4181ce
bubnuoteka LLOK
https://rn.edsoo.ru/7f4181ce

O/IeKTPOHHbIE

(umdbpoBble)
obpasoBaTefibHble

pecypchbl

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6


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

4.2 JInH3bI 1 onTrUYecKne nNprubopsl

4.3 PasnoxeHue 6enoro ceeta B CNEKTP

WToro no pasgeny
Pasgen 5. KBaHTOBble ABNeHUA

5.1 VicnyckaHue n nornoieHne ceeta aToMom
5.2 CTpoeHune aToMHOro aapa
5.3 AfepHble peakuun

NToro no pasgeny
Pasgen 6. MoBTOpMTebHO-0606L1al0LLNIA MOAY b

MoBTOpeHne n 0606LeHNE cofepXKaHUs
Kypca (pm3nku 3a 7-9 knacc

WToro no pasgeny

6.1

OBLWEE KOJIMYECTBO YACOB IO NPOrPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9

102 3 27

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6
bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6
bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a4a6


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

