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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha
OCHOBE TOJIOXKEHUH W TpeOOBAaHUH K pe3yslbTaTaM OCBOCHUs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBarenpHOM TporpamMmel, npenactaBieHHbIx B DPI'OC OO0, a Takke ¢ ydé€rom
¢benepanbHOl paboueil mporpammsl BocnuTaHus M KoHuenuuu npenogaBaHus y4eOHOTo
npeaMera «Pusukay.

CopnepkaHue IporpamMMbl 1o (U3MKE HAIpaBiIeHO HAa (OPMHUPOBAHHUE E€CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYAIOUIMXCS U OpPraHU3alMI0 U3ydeHHs (U3MKHU Ha JAEATEIbHOCTHOU
ocHoBe. B mporpamme mno Qu3Mke Yy4YMTHIBAIOTCSI BO3MOXKHOCTH Yy4yeOHOro IpeAMeTra B
peammzanuu  TpeboBannit @I'OC OOO K MIaHUPYEeMBIM JHYHOCTHBIM M METAINPEIMETHBIM
pe3yabTataM OOYyYeHHUs, a TaKKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusI.

IIporpamma no ¢u3nke ycTaHaBIMBAET paclpelesieHue y4eOHOro Marepuana 1o rogam
o0yyenus (mo KJjaccam), NpeAjaraeT NPUMEPHYIO IOCIEAOBATEIbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUSA NPEAMETHOIO COAEpKaHUA M y4€Te BO3PACTHBIX
0coOeHHOCTEH 00yJarOIIIXCsl.

[Iporpamma mno ¢u3uke pa3paboTaHa € LEJIbIO OKa3aHUs METOJUYECKOW IMOMOIIU
YUHUTEI0 B CO3aHUU paboveil mporpaMMbl 10 Y4eOHOMY TIPEAMETY.

dusnka ABISIETCA CUCTEMOOOPA3YIOIIMM JUIsI  €CTECTBEHHOHAYYHBIX  Y4eOHBIX
MIPEIMETOB, IIOCKOIBKY (PU3UUECKUE 3aKOHBI JIXKAT B OCHOBE IPOIIECCOB M SBICHHM, N3y4aeMbIX
XUMHUeEH, Ouosoruei, actpoHomuen U gusnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
HAy4YHYI0 KapTUHY MHpa, MPENOCTaBisieT Haubosiee siCHble 00pa3lbl MPUMEHEHUS HAaydYHOTO
METO/a MO3HAHHUS, TO €CTh CII0C00a MOJyYeHUs JOCTOBEPHBIX 3HAHUH O MUpE.

OpnHa U3 r1aBHBIX 337a4 (PU3MYecKoro oOpa3oBaHus B CTPYKType o0IIero oopa3oBaHus
COCTOUT B (hOPMUPOBAHMM E€CTECTBEHHOHAYYHOH TIpaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aromuxcsi.

W3yuenne ¢u3nku Ha 06a30BOM YpOBHE NpEANoOiaraeT OBJIAJACHUE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUINMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

L4 HAay4YHO 0OBSACHATH SIBJICHHA,
L4 OLICHUBATb U ITIOHUMATb 0COOEHHOCTH HAay4YHOTI'O UCCIICAOBAHUS
L4 HHTCPHNPECTUPOBATE HAHHBIC W HUCIIOJB30BATb HAYUYHBIC [JOKa3aTCIbCTBA IJIA

IIOJIy4€HUS BHIBOJIOB.
Henu usydeHus: GU3MKM HA YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs OMNMpPEIENICHbI B
Konnenuun npenojaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, pealu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MPOTPAMMBI,
yTBepkAEHHON pemenneM Kosmernn MunncrepcrBa nmpocsemieHust Poccuiickoit @enepanuun
(npotoko:n ot 3 nexadps 2019 r. Ne [IK4BH).
Hean n3yvyenus pU3HKU:

o IpUOOpEeTEeHNEe MHTEpECa W CTPEMIIEHHSI OOYHalOIIMXCS K HAYYHOMY H3YUYEHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

o pasBUTHE TNPEACTaBICHUI O HAyYHOM METOJE MO3HAaHUSA U (OPMHPOBAHUE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33pPEHMsI KaK pe3ysibTaTa HM3y4eHHs OCHOB
CTPOEHUS MaTepUU U PYHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

o dbopmHpoBaHUE TPEACTaBICHUH O poiau (U3MKKA IS Pa3BUTUS  JPYTUX

C€CTCCTBCHHBIX HAYK, TCXHUKHU U T@XHOJ’IOFI/II\/’I;



J pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oynymieil mpodeccuoHanbHO
NESTENbHOCTH, CBSI3aHHOW ¢ (U3UKOH, TOJATOTOBKA K JajbHEHIIeMy OOyY4eHHI0O B 3TOM
HaIIPaBJICHUU.

JlocTuxkeHne STUX Lened mporpamMmbl Mo (u3uMke Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs 00eCIIEYnBACTCS PEIICHUEM CIEAYIOUX 3a1a4:

. IPUOOpPETEHUE 3HAHUM O JTUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, MEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

J npuoOpeTeHne YMEHHMH ONHCHIBATb U OOBSICHATH (PU3MUYECKHE SIBICHHUS C
HCI0JIb30BAHNEM IIOJyUYEHHBIX 3HAHUM;

J OCBOEHHUE METOJIOB PEIICHUs NMPOCTEUINNX PACYETHBIX 3a/1ad C HUCIOJIb30BaHUEM
(bu3n4ecKux MojesIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

o pa3BUTHE YMEHMI HaAOMIOJaTh IPUPOJIHBIE SIBJICHUS W BBIIOJHATH OIBITHI,

nabopatopHble  pabOTBl M JKCHEPUMEHTAIBHBIE  HWCCICIOBAHHMS C  HCIOJIB30BaHUEM
M3MEpUTENBHBIX TPUOOPOB;

o OocBOeHHUE MPUEMOB paboThI ¢ HHpOpManHel GU3NIECKOTO COACPIKAHMS, BKITFOTAS
WH(OPMALIMIO O COBPEMCHHBIX JOCTHIKCHHUSX (DU3WKH, aHAIM3 W KPUTHUYECKOE OICHUBAHUE
nHdopmanmu;

o 3HAKOMCTBO €O cdepaMu TpodeCCHOHATBHON JEATEIHHOCTH, CBSI3aHHBIMU C
(GU3MKOW, W COBPEMCHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH HA JIOCTIDKEHUSAX (DU3HUSCKOU
HAYKH.

Ha uzyuenne ¢puszuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs
otBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEITIO).

[Ipemiaraemserii B mporpamme 1o ¢Gu3uKe NepedeHb J1adopaTOpHBIX pabdOT M ONBITOB
HOCHUT PEKOMEHJIAaTeIbHBIN XapaKTep, yIUTEINb JeTaeT BIOOP MPOBEICHHS Ta00PaTOPHBIX PaboOT
U ONBITOB C y4€TOM UHAMBUAYAJIbHBIX OCOOEHHOCTEM  OOydaroluxcs,  CIHCKa
OKCIIEPUMEHTANBHBIX 33/IaHHH, MpeJlaraéMbIX B paMKaX OCHOBHOIO TOCYJapCTBEHHOTO
9K3aMeHa Mo (PU3HUKE.



COAEP KXAHUE OBYYEHMUSA
7 KIIACC

Pa3neua 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOLIEro MUpa.

®du3uka — Hayka o npupoae. Ssnenus npupoasl. PU3NUYECKUe SBICHUSA: MEXaHUUYECKHUE,
TEIUIOBbIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenUuMHBL V3mepenune ¢usznyecknx BenuyuH. Du3nuecKkue MNPHOOPEHI.
[TorpemHocTs n3Mepenuil. Mexx1yHapoiHast CHCTEMa €IMHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH M3Yy4YaloT Npupoay. EcrecTBeHHOHAYUHBIH
METOJ IO3HaHMs: HAOIIOJECHUE, IIOCTAaHOBKAa HAyYHOI'O BOINPOCA, BBIABM)KEHUE TIHMIIOTES3,
HKCHEPUMEHT MO0 TPOBEpKE THUIOTE3, OOBsICHEHHEe HabmogaeMoro spieHus. OnucaHue
(GU3NYECKUX SIBICHUH € IOMOLIBIO MOAEIEH.

Jlemoncmpavuu.
1.  MexaHu4ecKue, TEIUIOBbIC, dJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®uznyeckue npubOpel W IpoueAypa MNPSAMBIX H3MEPEHUH AaHAJOrOBBIM U

U (GpPOBBIM TPHUOOPOM.
Jlabopamopuvie pabomul u onvimol.

1.  OmnpeneneHue 1EHBI ACICHUS KAl U3MEPUTEIBHOTO MPUOOpA.

2. H3mepeHue pacCTOSHUM.

3. N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

4.  OmnpeneneHnue pa3MepoB MaJIbIX TeEIL

5. H3mMepenue TemmepaTypbl NPy MOMOILU XKUAKOCTHOTO TEPMOMETpa U JaTUMKa
TEeMIIEpaTyphl.

6. IIpoBeneHue ucciaeq0BaHUs MO MPOBEPKE TUITOTE3bI: JATBHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

Pasnen 2. [lepBoHavajibHbIe CBeJIEHUS 0 CTPOEHUH BelllecTBA.

CTpOGHI/Ie BC€IICCTBA: aTOMbI H MOJIeKy.HI)I, nux pa3MepI)1. OHI)ITI)I, JTOKAa3bIBAKOIIIHNEC
JIMCKPETHOE CTPOCHUE BEIIIECTBRA.

JIBmxenue vactuil BemecTBa. CBs3b CKOPOCTH JABUKEHUS YACTHUI[ C TEMIIEpaTypoil.
BbpoynoBckoe nBmwxkenue, muddysus. BzaumopeiicTBue dYacTull BelIecTBa: MNPUTSIKEHUE U
OTTAJIKUBAHUC.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, KUAKOCTEH U  TBEPIBIX
(kpucTaunueckux) Teia. B3auMocBsA3b MeXay CBONCTBAMH BELIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U WX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcOoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJBI.

Hemoncmpayuu.

1.  HabmroneHnue OpoyHOBCKOTO JBUKEHUSI.

2.  Habmonenue muddy3uu.

3. HaGmronenue siBneHuid, OOBSCHAIOMIMXCS TMPUTSIKEHUEM WIH OTTAIKWBAHHEM

YaCTHI BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka auaMeTrpa aToMa METOJOM PSJIOB (C HCTIONb30BaHueM (oTorpaduii).

2. OmnsITHI MO HAOIIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMO/1eiicTBHE TeJl.

Mexanunueckoe nBHkKeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABMkeHuEe. CKOpOCTb.
Cpennsist CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu 1 BpeMeH! JBUKCHHUS.



SBnenne uHepHUU. 3aKOH MHEpUMH. B3anmonaeicTBHe Ten Kak NMpUYMHA HU3MEHEHUS
CKOpOCTH JBM>KEHUA Tell. Macca kak mepa wmHepTHOCTH Tena. IlmoTHocTh BemectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aummojeiicTBus Ten. Cuma ynpyroctd u 3akoH ['yka.
N3mepenune cuiabl ¢ MOMOIIBIO JUHAMOMETpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux muaHetax. Bec Tema. HeBecomocTh. CrnokeHue Cujl, HAIpPaBICHHBIX I10
oJHO npsimoil. PaBHozelicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHHUE MOKOSL.
Tpenue B npupojie U TEXHUKE.

Jlemoncmpayuu.

Habmoienne MexaHn4ecKoro JABM)KEHUS Tela.

N3mepenne CKOpoCTH MPSMOIUHEHHOTO ABHKECHUS.
Habmtoienue sBiieHus HHEPLMH.

HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TeJl.

. CrnoxeHnue cuii, HalIpaBJIEHHbIX 110 OAHOM IPSMON.

Jlabopamopuusie padbomut u onvimol.

1.  OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapUKa B )KUJIKOCTU, MOJICIIN
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OmnpeneneHue cpenHEHd CKOPOCTH CKOJBKEHUS Opycka WIM IIapuka 1o
HAKJIOHHOM TJIOCKOCTH.

3.  OmnpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTsokeHus (aedopmanyn) npyKUHbI
OT IPUJIOKEHHOMN CHUJIBI.

5. OnpIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHsI OT Beca
TeJla U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. laBiienue TBEPABIX TeJl, JKUAKOCTEN U ra3os.

HaBnenue. CrnocoObl YMEHBIICHHMs] W YBEIWYEHUs JaBieHus. JlaBienue Trasa.
3aBHCHMOCTH JIaBJICHUA raza oT 00béMa, Temneparypsl. [lepegaua naBiaeHus: TBEPIABIMU TellaMH,
KUJIKOCTAMU ¥ Tazamu. 3akoH [lackams. [TneBMarnueckue MammHbl. 3aBUCUMOCTH JaBJICHUS
KUAKOCTH OT ThHyOuHbl. ['mapocratmueckuid  mapagokc. CooOmaroniyecss  COCYIbI.
['mapaBnuyueckre MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHue. [I[pUYnHBI CyIIeCTBOBAHUS BO3IYIIHOM
ob6onoukn 3emnu. OmbiTr Toppuuennu. M3mepenue aTrmocepHOro MaBiieHUs. 3aBUCHMOCTH
aTMoc(epHOro JaBlieHHS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(EepHOTO TaBJICHHUS.

JleficTBUe JKMIOKOCTM M Tra3a Ha NOTPYyKEHHOE B HHUX TeNno. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJICHHS ra3a OT TeMIIepaTyphl.

[lepenaya naBieHUs )KUJIKOCTBIO M Ta30M.

Coo0bmaronmecs CoCyabl.

I'mppaBnuueckuit npecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJKUBAIOINIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U
MJIOTHOCTH KHUIAKOCTH.

7.  PaBeHCTBO BBITAJIKMBAIOIIECH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

8.  VYcrnoBue miaBaHUs TeN: MJIABaHWE WJIU TIOTPYKEHHE Tel B 3aBUCHMOCTU OT
COOTHONIEHUS TUIOTHOCTEH TeJla U AKUJKOCTH.
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Jlabopamopnusie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAEC OT 00bEMa MOTPYKEHHON B
KHUJKOCTh YacTH Tela.

2. OmnpeneneHre BBITAJKUBAIOUIECH CHIIbI, JEUCTBYIOLIECH Ha TEJIO, MOTPY:KEHHOE B
HKUIKOCTbD.

3.  IlpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOIICH CHJIbI, JEUCTBYIOIIECH Ha TEJIO B
KHUJKOCTH, OT MacChI TeJa.

4. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIICH CUJIbI, IEHUCTBYIOIICH
Ha TEJIO B XHUJIKOCTH, OT 00BbEMa MOTPYKEHHONW B JKMIKOCTh YaCTH Telda U OT IUIOTHOCTH
AKUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHPOBAHME JIOAKU M ONpeiesieHUue e
Ipy30H0bEMHOCTH.

Pa3nea 5. PaGora n MomHoOCTD. JHeprus.

Mexannyeckas padota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio paBHOBecHs
prruara. I[lpuMenenue npaBuia paBHOBecHs pblyara K OJ0OKy. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJ] mpocTbix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunerndeckas M noTeHUMalbHas sHeprus. IlpeBpamenue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHUS SHEPTHUH B MEXAHHKE.

Hemoncmpayuu.

1.  Tlpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie padbomut u onvimol.

1.  Omnpenenenue paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABMKEHUU Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBHUIl paBHOBECHS pbluara.

3.  Usmepenue KII/] HaKJIOHHOM MJIOCKOCTH.

4. sydeHue 3aK0Ha COXPaHEHHs MEXAHUYECKOM SHEPIHHL.

8 KVIACC

Pa3nea 6. TensioBble siBJICHUA.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOCHHUS BEILECTBA.
Macca u pasMmepsl aTOMOB U MoJeKys. OmNbITEL, MOATBEPKIAOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH.

Monenu TBEpAOTO, KUAKOTO U ra3000pa3HOro COCTOSAHUN BenlecTBa. Kpucraminyeckue
u amopdusle Tena. OObSICHEHHME CBOWCTB Ta30B, >KUIKOCTEH U TBEPABIX TEl HAa OCHOBE
MIOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKON Teopud. (CMauumBaHME M KalWUISPHBIE SBIICHUS.
TennoBoe paciiupeHue u cxartue.

Temnepatypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIJIOBOIO JBM)KEHUS YacCTHII.
Buytpennsas oHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH OSHEpruu: Terjonepeaaya |
coBeplIeHHre padoThl. Byl Teronepeaayn: TeIONpOBOHOCTb, KOHBEKIIHS, H3TyYEeHUE.

KonnuecTBo Temnorel. YienbHas TEIUNIOEMKOCTh BellecTBa. TeMI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIoBOro OanaHca. IlnaBrneHue m oTBepleBaHHE KPUCTATMYECKUX
BEIIECTB. YjeibHas TeIwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenne. YneneHass Teminora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEpATypbl KUIEHHUS OT
aTMOC(EepHOTO JTaBJICHHS.

Brnaxnocts Bo3ayxa.



DHeprus TOIUIUBA. Y IeJIbHAs TEMJI0Ta CTOPAHMSL.

[Tpunnumner padotsl TernoBbix aBurareneid KIIJ[ temmoBoro npurarens. TemioBbie
JIBUTATEII U 3aIUTA OKPYKAOIIEH CPEIBL.

3aKOH COXpaHeHI/ISI 158 HpeBpaH_IeHI/DI BHGPFI/II/I B TCIIJIOBBIX Hpoueccax.

Jlemoncmpayuu.

1.  HaOGmroneHnue OpOyHOBCKOTO JBUKCHUSI.

2.  Habmonenune nuddys3uu.

3. HabGnronenue siBjieHUH cMaunBaHUs M KAaTUJUIIPHBIX SBJICHUH.

4.  HaOmroneHue TEIIIOBOTO PACITUPESHUS TEI.

5. V3MeHeHuwe naBlIeHHWs Ta3a NTPU HM3MEHCHHMHM OOBEMAa M HArpeBaHUM WIIU
OXJIKICHUH.

6.  IlpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunel Temonepenayu.

8. OxyaxeHue npyu COBEpILIEHUHU paboThI.

9.  HarpeBanue npu coBepiieHuU padOThl BHEITHUMH CHIIAMH.
10. CpaBHeHHE TEIIOEMKOCTEHN Pa3INYHBIX BEILIECTB.

11. HaOmroneHue KuIeHus.

12. HabmroneHnue nocTosHCTBA TEMIIEPATYPhI MPH IIABICHUH.
13. Mopenu TEIIOBBIX JIBUTaTEIICH.

Jlabopamopuvie pabomel u onvimol.

1. OnpITbl 10 OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYJIIPHOTO IPUTSHKEHUS.
2. OnsIThI 10 BBIPAILIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJIU caxapa.
3. OnpIThl O HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUJIKOCTEH M TBEPIBIX

Tell.

4.  OmnpeneneHue AaBJICHUS BO3AyXa B 0a/UIOHE IINPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh JABJICHUS BO3AyXa OT ero o0néma u
HarpeBaHUs WU OXJIaXKICHUS.

6. [IpoBepka TUMOTE3Bl JTUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIiepaTypsbl.

7. Habmogenue  W3MEHEHWs  BHYTpEHHEH  SHEpruM Tena B pe3yibTare
TeIuIonepeiauu U paboThl BHEITHUX CHJI.

8.  HccnenoBaHue sBiIeHUS TEIUIOOOMEHA MPU CMENIMBAaHUM XOJIOJAHON M ropsueit
BOJIBL.

9.  Ormpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpH TemIooOMeHe C
Harp€TbIM MCTAJUIMYCCKUM HUJITUHAPOM.

10. Omnpenenenue yaenbHOM TEIIOEMKOCTH BEIIIECTBA.

11.  Hccnenosanue npolecca HCHapeHHUs.

12.  OmnpeneneHne OTHOCUTEIbHON BIaKHOCTH BO3TyXa.

13. Onpeznenenue yaeabHON TEIIOTHI IUIABICHUS JIbAA.

Pa3nes 7. JnekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanys Ten. J[Ba pojaa 3MeKTpUUYECKHX 3apsAfoB. B3aumoseiicTBue 3apsyKeHHbIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHJIBI B3aWMOJICHCTBUS 3apsDKCHHBIX TEJI OT BEIMYUHBI
3apsAZI0B U PACCTOSTHUSL MEX]y TEIaMH).



Onextpuueckoe  nosie.  Hampspk€HHOCTh — anekTpuyeckoro  moas.  IlpunHnmn
CYINEPHO3ULMH IEKTPUUYECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexktpruyeckux 3apsiioB. DiIeMEHTapHbIN AiekTpudeckuil 3apsaa. CtpoeHue
atoma. [IpoBOIHUKY U JTUAIIEKTPUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOIO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTouHnkm
IIOCTOSIHHOTO TOKa. JleHCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuyeckas nenb. Cuina Toka. JiekTpuueckoe HampsbkeHue. ConmpoTUBIICHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTUBIEHME BemlecTBa. 3akoH Owma i  ydacTka UElu.
[TocnenoBarenbHOE U NapaieIbHOE COEAUHEHUE IIPOBOIHUKOB.

PaboTa M MOUIHOCTH 3JEKTPUYECKOrO Toka. 3akoH J[xoyns—JIeHma. DimexkTpuyeckue
LENU U MOTPeOUTENH AIeKTpUIecKor sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuTHI. B3auMozeiicTBUE NOCTOSHHBIX MAarHUTOB. MarmmtHoe moJe.
MarnuTHOe noje 3eMIId U €ro 3HaueHue s KU3HU Ha 3emiie. OnbIT Dpcerea. MarHutHoe mosie
3JIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. J|eiCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareiab MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OneiTel  @apagness. SIBieHue siekTpoMarHuTHOM uHAykuuu. IlpaBuno Jlenua.
Onektporereparop. CrnocoObl TMOMYYEHHS] JJIEKTPUUECKOM HSHEPrUu. IJICKTPOCTAHIIMM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Jlemoncmpavuu.

DIeKTpU3aIus Tel.

JIBa posia 311eKTpUUECKUX 3apSAA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TeEJl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuuecKasi MHIyKIUSI.

3aKOH COXPAHEHUS SJIEKTPUUYECKUX 3aPsI0B.

[IpOBOTHUKY U TUAIIEKTPUKH.

MonenrpoBaHu€e CUIOBBIX JTUHUM IEKTPUYECKOTO MOJIS.

N cTouyHUKM TOCTOSTHHOTO TOKA.

9.  JleWcTBUS ANEKTPUUYECKOTO TOKA.

10. DaeKTpUYEeCKUil TOK B )KUIKOCTH.

11. Ta3o0Bblii pa3psa.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHue 31eKTpUYECKOT0 HAIPSHKEHNS BOJIBTMETPOM.

14. Peocrtar u Mara3u CONPOTUBICHUA.

15. BsaumonencTBUE NOCTOSHHBIX MArHUTOB.

16. MonaenupoBaHre HEBO3MOKHOCTH pa3 IeJICHUs MOJIOCOB MarHuTa.
17. MoaenupoBaHHe MarHUTHBIX MOJIEH MTOCTOSHHBIX MarHUTOB.
18.  OmbIT Dpcrena.

19. MaruuTtHoe noJie ToKa. JJIEKTPOMArHur.

20. JleiicTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

21. DnexTpoJBHUrareib NOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBJICHUSI DJIEKTPOMArHUTHON MHYKIIHH.

23.  Omnsiter Dapagest.
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24. 3aBUCMMOCTb  HAalpaBJIEHUS  HMHIYKIMOHHOIO TOKA OT  YCJIOBUH  €ro
BO3HHKHOBEHHUSI.

25. DnexTporeHeparop OCTOSHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1.  Oneitel 10  HAOMIOAEHUIO  3JIEKTPU3aMM  Ted  MHAYKUMEH W IIpU
COIPUKOCHOBEHHH.

2. HccnenoBanue neicTBUS 3JIEKTPUYECKOTO M0JI HA IPOBOAHUKH U TUBJIEKTPUKH.

3. CoOopka u mpoBepka pabOoThl JIEKTPUYECKOH L€ TOCTOSIHHOTO TOKA.

4.  V3mepeHue U peryaupoBaHUe CUIIbI TOKA.

5.  H3mepeHue u perylnupoBaHue HaNpsHKEHUS.

6. HccnemoBannme 3aBHCMMOCTH CWJIBI TOKa, WAYIIEr0 4Yepe3 pe3nUcCTop, OT
COIPOTHUBIICHUSI PE3UCTOPA M HANPSDKEHUS Ha PE3UCTOPE.

7.  OmnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO COINPOTHUBIICHUS
IIPOBOJHHUKA OT €T0 JUIMHBI, IUIOLIAIX II0IIEPEYHOI0 CEYEHU U MaTepUaa.
8.  IIpoBepka mpaBuia CIOKEHUS HAMPSHKEHUN TIPH MOCIIEA0BATEILHOM COSTMHEHUN

JIBYX PE3UCTOPOB.

9.  IlpoBepka mpaBuJiia 1Jisl CUJIbI TOKA IIPH ApajIeIbHOM COEAMHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOThI MEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenne MOIHOCTH 3IEKTPUUECKOr0 TOKA, BBIJEIAEMOM Ha Pe3UCTOpeE.

12. MHccnepnoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HAYILIETO Yepe3 JIAMIOYKY, OT
HaIlpsDKEHUS Ha HEl.

13.  Omnpenenenue KIIJ| narpeBarers.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. V3y4yeHue MAarHUTHOTO MOJISl IMOCTOSHHBIX MAarHUTOB NpPU UX OOBEAMHEHUU U
pasziesieHHH.

16. HccnenoBaHue NeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OneIThl, 1€MOHCTPUPYIOILINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KATYLIKU C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHue nelicTBHS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHne paboThl AIEKTPOIBUTATEIS.

20. Hzmepenue KII/] anexTpoaBurareabHONH YCTAaHOBKH.

21. OmeITel 1O  WCCNENOBAHUIO  SABJIEHWS  DJIEKTPOMATHUTHOM — MHIYKIIMH:
HCCIIEIOBAaHNE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHNs NHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nea 8. Mexanuveckue siBJeHH.

Mexannueckoe nBrxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBWKEHUs. PaBHOMepHOe mpsMoiuHENHOe JABMXeHHe. HepaBHomepHOE
npsiMojiuHeiiHoe ABMkeHue. CpenHsisi ¥ MTHOBEHHAs CKOPOCTh Tela IMPH HEpaBHOMEPHOM
JIBYDKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHeliHoe nBuxkeHHe. CBOOOAHOE NaJieHue.
Omnbrtsl ['anues.

PaBHOMepHOE nBMKEHME MO OKpYykHOCTU. [lepron u yactora obpamienus. Jluneiinas u
yIJ10Basi CKOPOCTHU. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

9



IlepBriit 3akoH Herorona. Bropoli 3akon Herotona. Tperuit 3akoH Herorona. IIpuHiun
CYIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUSI CKOJIbXKEHUS, CUJIa TPEHUS
MIOKOS, IPYTe BU/bI TPEHHUS.

Cuna TsSKECTH M 3aKOH BCEMHMPHOI'O TATOTEHHUS. YCKOPEHHE CBOOOJHOIO MaJeHHs.
IBumxenue 1utaHer Bokpyr Connpna. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
IIEPErpy3KHu.

PaBHOBecue MarepuanbHOM TOUKU. AOGCOMOTHO TBEpAOE Teno. PaBHoBecue TBEPAOro
TeJa C 3aKpeIIEHHON 0ochlo BpaleHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. U3menenne umnyinsca. Miysbe cuiibl. 3aKOH COXpaHEHUSI HMITYJIbCA.
PeakTuBHOE IBUKEHME.

Mexannueckas paboTta U MOIIHOCTh. PaboTa cwit TshkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabothl. [loTeHUmanbHas SHEpPrus Tena, MOJHATOrO Haj IMOBEPXHOCTHIO 3EMIIH.
[TorenmmansHas sHeprus cxaToil npyxunbl. Kunerndeckast sueprud. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW IHEPrUH.

Hemoncmpayuu.

1. HabmopgeHue MEXaHUYECKOrO [BIDKEHMS Telda OTHOCUTEIbHO Ppa3HBIX Tel
OTCU€Ta.

2. CpaBHeHue 1myTell M TpaeKTOpUM JBIXKEHUS OJHOIO M TOMO JKEe Tena
OTHOCHUTEJIHO Pa3HbIX TEJl OTCUETA.

3.  H3mepeHue CKOPOCTH U yCKOPEHUS MPSAMOJIMHENHOTO JBU>KEHUSI.

4.  HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO IBUYKEHHUSL.

5. HabmroneHue ABUXKEHMS Tela O OKPYXKHOCTH.

6. HalOmroneHne MexaHMYECKMX SIBIICHMM, IMPOUCXOIAIIMX B CHUCTEME OTcUéTa
«Tenexxkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MaccChl TeJla U AEUCTBYIOLIEH Ha HEro CUJIbIL.

8.  HaOmroneHue paBeHCTBA CUII IPU B3aUMOACHCTBUHU TEI.

9.  HM3meHeHue Beca Tesna IpU yCKOPEHHOM JIBHKEHHH.

10. Ilepenaua ummnysnbca pu B3aUMOJICHCTBUU TeJl.

11. IIpeoGpa3oBanHus 3HEPTUH IPU B3aUMOIEHCTBUH TE.

12.  CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOJECHCTBUY.

13.  CoxpaHeHHe UMITYJIbCa TPH A0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGmoeHne peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHMUYECKOW 3HEPTHH IIPU CBOOOHOM MaICHUH.

16. CoxpaHeHHE MEXaHWYECKOW HHEpruM NpH ABWKEHHUU Tella MOoJ JeicTBHEM
MIPYKUHBI.

Jlabopamopuvie pabomul u onvimeol.

1.  KoHcTpyupoBaHue TpakTa Ajisl pa3roHa U JajbHEHIIero paBHOMEPHOIO ABMKEHHUS
LIapUKa UIN TEIEKKH.

2. OmnpeneneHue cpeHeN CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS LIapuKa 110
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue ycKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.
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4.  HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JBIKEHUH
0e3 HayaJIbHON CKOPOCTH.

5. IlpoBepka TumoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBIKCHMHM O€3 HadaJbHOMN
CKOPOCTH IIyTH OTHOCSTCSI KaK psAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOUIHE INPOMEKYTKU
BPEMEHHU OJIMHAKOBBI.

6. HccrenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT CHIJIBI HOPMAJIbHOTO

JIaBJICHMUS.
7. Omnpenenenue K03 UINEHTA TPEHUS CKOIBKEHHS.
8.  Omnpenenenue ;xECTKOCTH MPYKUHBI.
9.  Ompenenenue paboThl CHUJIBl TPEHHsI IIPU PABHOMEPHOM JIBKEHMM Teja II0

TOPU30HTAILHON IIOBEPXHOCTH.

10. Ompenenenuie pabOTHI CHIIBI YIPYTOCTH NPHU MOABEME Ipy3a C UCHOIB30BAHUEM
HEMOJIBYKHOTO U MOJIBHKHOTO OJIOKOB.

11. H3ydeHue 3aKkOHA COXpPAHEHUsSI SHEPTUU.

Pa3nesn 9. Mexanuveckue Kojie0aHusI U BOJIHBI.

KonebarenbHoe aprmxenne. OCHOBHBIE XapaKTepUCTUKU KOJeOaHUM: Mepuol, 4acToTa,
aMIUIMTyna. MareMaTudeckuil W INpYKHHHBIA MasTHUKH. [IpeBpamenue sHepruv npu
K0J1e0aTeIbHOM JABH)KEHUU.

3aryxaromue konebanus. BeiHyxkaeHHble KoneOanus. Pesonanc. Mexanuueckue
BOJHBI. CBOMCTBAa MEXaHUYECKUX BOJIH. [IposionibHBIE M MOnepedHble BOJIHBL. [[1MHA BOJHBI U
CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHHUueCcKHUe BOJIHBI B TBEPIOM TeJle, CEICMUUECKHUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa U BeIcOTa ToOHA. OTpaxkeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Jlemoncmpavuu.

1.  HaGmonenue kosebaHui Te1 N0 1eHCTBUEM CUIIBI TSKECTH U CUIIbI YIPYTOCTH.
2. HabmoneHue xonebaHuil rpy3a Ha HUTH U HA TIPY>KHHE.

3. HabGumroneHue BbIHYKACHHBIX KOJeOaHUH U pe3oHaHca.

4.  PacnpocTpaHeHHE IPOJIOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIHN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6.  AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.  Ompenenenune 4acTOTHI U MEPHOAA KOJICOaHN MaTEMAaTHIECKOTO MasITHUKA.

2. OrmpeneneHue 4acTOThl U IEpHOAA KoJIeOaHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepuoJa KoJeOaHUil MOJBEIIEHHOIO K HUTH Tpy3a

OT JJIMHBI HUTH.

4.  HccnenoBaHue 3aBUCUMOCTH Nepuoja KojeOaHUN MPYKUHHOTO MasTHUKAa OT
Macchl rpysa.

5. TIpoBepka HE3aBHCUMOCTH MepHoOJa KoineOaHUi Ipy3a, MOABEILICHHOTO K HUTH, OT
Macchl rpysa.

6.  OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH IepHoja KojeOaHWW MPYKUHHOTO
MasiITHUKA OT MAacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7.  U3mepenue yckopeHus CBOOOTHOTO MaICHHSL.

Pazgen 10. DinekTpoMarHuTHOE MOJIe H 31eKTPOMArHUTHbIE BOJHBI.
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DNEeKTPOMarHuTHOE MoJje. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkana 35eKTpOoMarHuTHEIX BOJH. Vcrionb30BaHKe 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpomMaruuTHas npupoaa ceera. CKopocTh cBeTa. BoiaHoBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1.  CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOWCTBA CBETA.
Jlabopamopuusie padbomut u onvimol.
1.  H3yudeHue cBOWCTB 3JIEKTPOMATrHUTHBIX BOJH C IOMOIIIbIO MOOHMIIBHOTO TenedoHa.
Paszngea 11. CBeToBbIe ABJICHUS.
JlyyeBast monenb cera. Mctounuku cBera. [IpsiMonnHeliHOe pacpoCTpaHEHUE CBETa.
3armenus Connua u JIynsl. Otpakenue cera. Ilnockoe 3epkaino. 3aKOH OTpa)KeHUsI CBETA.
[Ipenomiienne cBeta. 3akoH IpenomiieHus: cBeTa. [loiHOE BHYTpeHHee OTpakeHue
cBeTa. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaXEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B nuH3e. Ontuyeckas cucrema ¢oToamnmnapara, MUKPOCKONa U
Teneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Pasznoxxenne 6enmoro cera B crnekTp. OnbiTel HptoToHa. CliokeHHE CHEKTpalibHbIX
uBeToB. Jucnepcus ceera.
Hemoncmpayuu.
IIpssMonMHENHOE PACIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tosryuenue n3o0pakeHUH B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue caera.
OnTH4eckuii CBETOBO/I.
Xona nydeii B coOuparolei JInH3e.
XoJ Iyder B pacCenBaOLIEH JIMH3E.
[Tony4yenne n300paxeHni ¢ MOMOLIBIO JIMH3.
[Tpunuun aeiictBus poTtoanmnapara, MUKpOCKOIA U TEJECKOIIA.
10. Mopens rnaza.
11. PasnmoxeHue 0enoro cBeTa B CIIEKTP.
12. Tlomydyenue 6emoro cBeTa MpU CIOKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.

S A O i

e

1. HccnenoBanue 3aBUCHMOCTH yriia OTpa*X€HUA CBETOBOTIO JIyda OT yIJjia IaACHUS.
2. I/I3y‘{eHI/IC XapaKTCPUCTHUK I/I306pa)KeHI/I}I MpeaMeTa B IMIJIIOCKOM 3CpKaJic.
3. HccnenoBanne 3aBUCHMOCTH yriia IpEJIOMJICHUA CBETOBOI'O Jiyda OT YyIJia

MaJeHMs Ha TPaHULE «BO3TyX—CTEKIIO».

4.  Tlomydenue n300pake€HUH C MOMOIIBIO COOMpPAIOIIEH JTMH3bI.

5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMpPAIOIIEH JINH3HI.

6.  OnbITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETa B CIEKTP.

7.  OmnbITHI O BOCHPUATHIO IIBETA PEAMETOB TP UX HAOIIOICHNUHN Yepe3 IIBETOBbIE
(GUIBTPBL

Pa3nen 12. KBaHnTOBbBIE SIBJI€HHUS.

OmnbiThl Pesepdopna u muianerapuas mozens atroma. Mojens atoma bopa. Mcnyckanue
U TIOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThle CIEKTPHI.
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PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas Mogzens aromuHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpainenus. Ilepuop
IoJrypacmnaaa aTOMHBIX siziep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3aps0BOIO U MAcCCOBOIO YHCEN. JHEPIUs
CBA3U aTOMHBIX siep. CBsi3b Macchl M dHepruu. Peakuuu cunTesa n aenenus suaep. Mcrounuku
sHepruu CosiHIA U 3BE3N.

SAnepHas sHepreTuka. J{elcTBUS paJuOaKTUBHBIX U31yYEHUN HA )KMBBIE OPraHU3MBI.

Jlemoncmpayuu.

1.  CnoekTpbl U3JIy4YEHHUSI U MOTJIONICHUSI.

2. CnekTtpsl pa3jIMyHbIX ra30B.

3. CnekTp BomopoJa.

4.  HaOmoneHue TpeKkoB B Kamepe BuibcoHa.

5. Pabora cuérunka HOHU3HUPYIOLIUX U3ITyUYEHHH.

6.  Perucrpauus u3inydeHus: IPUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomel u onvimol.

1.  HaOimroneHue CIUIONIHBIX W TMHCHYATHIX CIICKTPOB H3TyUCHHUSL.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110
dhotorpadusm).

3.  Hsmepenue paanoakTHBHOTO (OHA.

IloBTOpPUTENILHO-00001IAI0IIIUIH MOAYJIb.

[ToBTOpUTENBHO-0000IAIOMINKA  MOAYNIb NpPEJHA3HAYeH I CHUCTEMaTH3alud U
00001IeHUS TPEIMETHOTO COACPIKAHMSI M OIBITA JISATEIIBHOCTH, IIPUOOPETEHHOTO MIPH U3yUSHUN
BCEro Kypca (pu3uKu, a Takke sl MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY IO
¢busuke 1715 00y4yaronuxcs, BEIOPaBIIMX 3TOT YIEOHBIN MpeaMeT.

[Ipy wum3ydeHHM [OaHHOTO MOAYJS PEATM3YIOTCS M CHUCTEMAaTHU3UPYIOTCS BHJIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBAeTCS JIOCTHIKECHHUE TMPEAMETHBIX U
METanpeIMETHBIX TIAHUPYEMBIX PE3yIbTaTOB 00y4deHHs, (hOPMUPYETCS €CTeCTBEHHOHAYJYHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAHUS SBICHUN TPUPOIBI M TEXHHKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PU3NUYCCKUE SIBICHHS, TPHUMEHSS ITOJYYCHHBIC 3HAHUS,
pemiaTh 3aJa4u, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[MpuHIMIUATBEHO AESITENTFHOCTHBIM XapakTep JaHHOTO pas3feNia peanu3yercs 3a CUET
TOTO, YTO 00YYAarOIIKEeCs BBITOIHSIOT 3aJaHHs, B KOTOPBIX UM Mpe/iaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWM paclo3HaBaTh M HAYyYHO OOBSICHATH (PU3HUECKHUE
SIBJICHUS B OKPYKAIOIEH TPUPOJIE U TIOBCEIHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/IbI HCCIEAOBAHUS (PU3NUECKUX SBICHUH, B TOM YHCIE AJIs
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHITH HAy4yHbIE OCHOBBI HamOoJiee BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HAIpUMEp, MPAKTUUECKOTO MCIOJIb30BaHUS PA3TUYHBIX UCTOYHUKOB YHEPTUU HA
OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHECHUS BCEX U3BECTHBIX BHIOB DHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne Qu3MKM Ha YypOBHE OCHOBHOTO 0OLIEro oOpa3oBaHMsA HANpaBICHO Ha
JOCTUKEHHE TUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHbIX PE3YyIbTATOB.
B pesynprate u3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO 00mIiero oOpa3oBaHUS Yy

oOyuatoierocst 0yayT chopMUPOBAHEI CIEAYIONIUE TNIYHOCTHBIC PE3yIbTaThl B HaCTH:
1) naTPHOTHUYECKOT0 BOCTIMTAHUS

® TMpOSIBICHHE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3NYECKOM
HAYKU;

® I[[EHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB;
2) rpakIaHCKOr0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

® TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B OOCYXJICHHU OOIICCTBEHHO 3HAYUMBIX M STHYECKHUX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® OCO3HAHHE BKHOCTH MOPAITHHO-ITUYCCKHX MPUHITUIIOB B ACSITEILHOCTH YIEHOTO;
3) ’cTeTHYECcKOro BOCIIUTAHMS:

® BOCHPUSTHE ICTETHUECKUX KadecTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® OCO3HaHHWE IIEHHOCTH (M3MUECKON HAyKH KaK MOIIHOTO HHCTPYMEHTAa IO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIIOLIEN KYIbTYpPHI;

e pa3BUTHE HAYYHOH TI0003HATENFHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM NeSITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJILHOIO 0JIATONOYYHS:

® 0CO3HaHHE IIEHHOCTH 0€30MacHOro 0Opas3a KU3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHPE,
BaXHOCTH IMPaBWJI 0€30IaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA JOPOraX, C AEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

e copMHUPOBAHHOCThH HaBBbIKA pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha ONIMOKY U TaKOTO K€
npaBa y APyroro 4ejJoBeKa;
6) TPY10BOr0 BOCIIUTAHMS:

® AaKTHBHOE y4YacTHE B PEIIEHWU MPAKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHM3ali, TOpojAa, Kpas) TEXHOJOTUYECKOW U  COIMAIbHOM  HANpaBICHHOCTH,
TpeOYIOMMX B TOM YHCIIe U (PU3UIECKUX 3HAHU;

® UHTEpEeC K MPAKTHUYECKOMY U3YUEHHIO MPOQECCHii, CBI3aHHBIX C (UUKOIL;
7) IK0JI0TrHYeCcKOr0 BOCITUTAHMS:

® OpHWCHTallMsd Ha TPUMCHCHHE (U3WYECKUX 3HAHWW i1 pelieHHWs 3amad B o0JjacTu
OKpYXKarollel cpenbl, MIIAaHUPOBAHUS MOCTYNKOB M OIICHKH MX BO3MOXHBIX MOCJIEICTBUN
JUISL OKPY>KAKOILEeH Cpeibl;

e OCO3HaHHE IM00aTHFHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIEM U TyTel X PeIeHus;
8) aganTanuu K U3MEHAIOIIMMCS YCJIOBHAM COLMATbHON U MPUPOTHOM cpelbl:

e MOTPeOHOCTH BO B3AaUMOJICHCTBUU TIPH BBITOJIHEHUH HCCIICJIOBAHWA ¥  TPOCKTOB
(bU3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIPYTHUX;

® T[OBBINIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSITETbHOCTH;
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e 1oTpeOHOCTH B (OPMHPOBAHWU HOBBIX 3HAHM, B TOM 4Hcie (HOpMyTUpOBaTh HJEH,
HOHSTHS, TUITOTE3bI 0 PU3NIE