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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUI W TpeOOBaHWI K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENwu mnpenojaBaHus Yy4eOHOTO
npenmera «Pu3nKa.

[IporpamMa mo ¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHHUS U KOHLEMUWHU MpernojaBaHusi y4eOHOro
npeaMera «Pusukan.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTeCTBEHHOHAYYHOH T'paMOTHOCTH OOYYAIOUIMXCS M OPTaHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uWKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[Iporpamma mo (u3MKe ycTaHaBIMBAET paclpelesieHne y4yeOHOro maTepuaia Mo rojaam
o0ydeHust (1o Kjiaccam), MpeajaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KAaHUS U Yy4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpadboTaHa C HENbI0 OKa3aHUS METOJUYECKON MTOMOIIH YIUTEIIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusnka gBIsSETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIBKY (pM3MUECKUe 3aKOHBI JIS)KAT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET HambOoyiee SICHbIe 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0CO0a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 TNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BAHMS;

® UHTEPIPETHPOBATH JAHHBIC U UCTIOJIH30BATH HAYYHBIE JIOKA3aTEIBCTBA IS MTOTyUSHHS

BBIBOZIOBY.
[lenu wm3yuyeHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETeHbI B
KOHIICTIIIUY TIpernoiaBaHusi ydeOHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpPTaHU3AIHIX
Poccuiickoit @enepannu, peaqnu3yonmx OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.
[enu nzydyenust pusmku:
e [puoOpeTeHue HHTEpeca M CTPEeMJICHHs OOy4alolMXCsl K HAayYHOMY H3YyYEHMIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTAaBICHUI O HAyYYHOM METOJ€ TIIO3HaHU U (OPMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3yu4eHHUs] OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHuE MPEACTABICHUN O POJIN (PUIUKU AJI PA3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



pasBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaNbHOM
JIeATEIIbHOCTH, CBSI3aHHOW ¢ (PM3MKOMU, TTOATOTOBKA K JAJIbHEHIIEMy 00y4eHHIO B 3TOM
HalpaBJICHUH.

Jloctuxenne 3TUX Ieledl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHnue 3HaHWKW O JAMCKPETHOM CTPOCHUHM BENIECTBa, O MEXaHUYECKHX,
TETUIOBBIX, MJICKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHrne YMEHHMH ONHCHIBaTh W OOBICHATH (U3WYECKHE SBICHHUA C
HCIIOJIb30BAHHUEM NNOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIIMX pPAacYeTHBIX 3aJa4 C HCIOJIb30BaHUEM
(GU3NIECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

PasBUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB IMPpUPOAHBIC SABJCHHUA W  BBINIOJIHATH  OIIBITHI,
nabopaTopHble pabOTBI M HKCHEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIH30BAHUEM
U3MEPUTEIIBHBIX MPUOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ MH(popMammel (GpU3NIECKOro COACpKAHMS, BKIFOUAS
UHPOPMALIMIO O COBPEMEHHBIX JIOCTH)KCHUSX (U3WKH, aHaIH3 M KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

3HAKOMCTBO cO chepamu Tpo(heCcCHOHATLHOM JACITeILHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSAX (DH3UUECKOM
HayKH.

OO1iee ynCco 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUsS (U3UKH Ha 0a30BOM ypOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kiiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 kiacce — 102 ygaca (3 vaca B HE/IETIO).

[Ipennaraemplii B mporpaMMe Mno (QU3MKE MepedeHb J1adOpaTOPHBIX pabOT U OMBITOB
SBJISIETCSA PEKOMEHAATENbHbBIM, YUUTENb JeNIaeT BBIOOP NP MPOBEIEHUH Ja00paTOPHBIX paboT U
OTIBITOB C YUY€TOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHocTs n3MepeHuii MexayHapoaHas CUCTEMA €IMHUL.

Kak ¢usuka m apyrue ecTrecTBeHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bu3nYECKUX SIBICHUHN C IOMOIIBI0 MOJETEH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JICKTPUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TEIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne temiepaTypbl MOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTuMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUS NO MPOBEPKE TMIIOTE3bl: JAJIbHOCTh IMOJIETA MIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITYCKA.
ITepBoHava/bHBIC CBEICHUSI O CTPOCHUH BellecTBAa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTU JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, anddysus. B3aumoneiicTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayminyeckux) Teia. B3auMOCBsA3b MEXJy CBONCTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM FITM OTTAIKHBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBIThI M0 0OHAPYKEHUIO AEHCTBHS CUI MOJIEKYJIIPHOTO MPUTSKEHUSL.

JIBM:KeHHe U B3aUMOelicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBXKEHUH. Pacder myTu U BpeMEHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUuU. B3aumonelcTBue Tesl Kak NPUYMHA HW3MEHEHUs
CKOpOCTH JIBMKEHHUs Tell. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 0OBEMa BEIIECTBA.
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Cuwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepeHne cuiibl C MOMOIIBK JWHAMOMETpa. fIBleHHe TAroTeHus MW cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec tena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuil. Cunia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MeXaHUUECKOTO JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HabumroneHue sBjaeHUs] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpocTy MpH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHHS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSOKEHUS (IepopManii) MpYyKUHbI OT
MPUIOKEHHOM CHUIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBieHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTb JIABJIEHUS JKUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuuermnu. M3mepenune atmocdepHoro naBieHHs. 3aBHCHUMOCTH
atMocepHOro JIaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MIOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTbh BBITAIKUBAIOLIEH CHJIBI OT 00BbEMaA MOTpYKEHHOM dYacTu Tena Hu

MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe miaBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHON B KHUJIKOCTh
4acTH TeJa.

2. OmnpeneneHve BBITAJTKUBAIONIEH CHJIBI, JEHCTBYIONIEH HA TeNO, TMOTPYXEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIICH HA TEIo B
KHUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKH M OIpelelieHHe eé
IPY30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecHs
peruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
Koadpduuuent mnonesnoro peiictBus (nanee — KIIJ) mpocteix Mexanu3moB. Ilpocteie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas W mnoreHuuaibHas 53Heprus. llpespamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXPaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tejla II0

TOPU30HTAJILHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycaoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HaKTOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KJIACC
TenoBble ABJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teoprun CTpOeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KanWUIIpHbIE siBleHUs. TemoBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsT BHYTPEHHEW »JHEpruM: TeIuionepenadya u
coBepireHre paboThl. BUpl Teruonepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBOoro OanaHca. [lmaBneHue W OTBepleBaHUE KPUCTALTUYECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHueHcanwus. Mcmapenue.
Kunenue. YnaenpbHas Temnora mapooOpa3oBaHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUINBA. Y IeJIbHAs TEIJIOTa CTOPAHMSL.

[Tpuammner padotel TemmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTaTEIH U 3alIUTa OKPYKaroLeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHXKCHHSL.

2. HaGmonenue nuddysuun.

3. HaGmroneHwue siBleHU CMauMBaHUS U KalTWJUIPHBIX SIBJICHUU.

4. HabOnrogeHue TETIoBOro PacIupeHUsI TEIl.



V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buael renonepenaun.
OxuaxieHue mpu COBEPIICHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
10 CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. Habmronenrie KutneHus.
12. HaGnoieHre nocTOsTHCTBA TeMITEpaTyphbl IPHU IJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.
OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHHMsI BO3JAyXa OT €ro o0ObéMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIMOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHue n3MeHEHUs: BHYTPEHHEW PHEPrUU Teja B pe3yJibTare TeIuionepeaayn u

paboThl BHEIIHUX CHIL

8. HccnemoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMEITMBAHUK XOJIOJHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapeHHs.

12. OnpeneneHrie OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onektpuzaiusi Tel. J[Ba poma 3JIEKTpUUECKUX 3apsnoB. BzaumogeincTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIJIBI B3aUMOJEWUCTBUS 3apsSHKEHHBIX Tel OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurtenu snexTpuyeckux 3apsioB. DJIEMEHTapHbIA 3JeKTpuueckuil 3apsa. CtpoeHue
atoma. [IpoBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsija.

ONEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHukM
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampspkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 11 ydacTka Ienu.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTr0 TOKa. 3akoH JIxoyns—JIeHa. DnekTpudeckue e
Y TTOTpeOUTEIH IIEKTpUUIECKOr dHEeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHHue I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoE mose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab MOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEsICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnekrporerHepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.
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Hemoncmpayuu.

CoNo~WNE

NNNNNRPRPRREPERRERRRRERE
A WNRPODOO~NOUOUIAARWNEO

DJIeKTpHU3aus Tell.

JBa pojia aIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MTOJIS.

M cTOoYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS 2JIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIit pazps.

. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHne 31eKTpUYECKOro HalpsKEHUsI BOJIbTMETPOM.

. Peoctat u mara3uH cOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MopennpoBaHue HEBO3MOKHOCTH PA3CIICHUs IOJ0COB MATHUTA.
. MopennpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JlelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue sBIE€HUS JIEKTPOMArHUTHONW MHAYKIIHH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HalpaBJIeHHs] UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHUSI.

25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomut u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUS JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepeHne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs HAa PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  JJEKTPUYECKOTO  CONPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOLIAAU IIOIEPEYHOT0 CEYEHHS U MaTepUalIa.

[IpoBepka mpaBuia CIOXEHUS HANPSKEHWA IPU IOCIEN0BATEIbHOM COEAUHEHUHU
JBYX PE€3UCTOPOB.

IIpoBepka npaBuia ISl CUIIBI TOKA MTPH MapaJUIeIbBHOM COEMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIPsKEHUs
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanye MarHUTHOTO B3aMMOZCUCTBHS IIOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pa3JelIeHNN.

HccenenoBanue NeUCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.

OneITHI, IEMOHCTPUPYIOIME 3aBUCUMOCTD CHJIBI B3aUMOJCHUCTBHS KAaTyIIKH ¢ TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

W3y4eHne ne¥CTBHUsI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.



19. KoncrpyupoBaHue U u3y4eHue paboThl JICKTPOABUTaTEsL.

20. Usmepenue KIIJI anekTpoaBurareibHONW YCTaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HWHIYKIIMU: HCCIICAOBAHHE
M3MEHEHUH 3HAaYeHUsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKa.

9 KJIACC
Mexann4yeckue siBJIeHHS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TpsiMOIHHEHHOe ABmkenne. CBoOoaHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBIXKEHUE MO OKpy)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akoH HeroTona. Bropoii 3akoH Hptorona. Tpetuit 3akon Herortona. [Ipuniun
CYNEPIIO3UIUHU CHUIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHMSI, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOrO TaJIeHUS.
JBuxenune 1uaHer Bokpyr Comnnpna. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE IBUKEHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
3Hepruu u pabotel. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja IMOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas Heprus cxkaroi npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH B YCKOPEHUS TPSIMOIUHEHHOTO TBUYKECHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOmroneHue NBMKSHUS TeJa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAIMNX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKH.

7. 3aBHCHMOCTBH YCKOPEHUS Teja OT MaccChl Teja U AEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. Iepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. IIpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMOICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MTPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHue MexaHW4eCKOW SHEPTUH MPH JABMKEHUU TeJla MO IeWCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.
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10.

11.

KoHcTpynpoBanue TpakTa [uisi pa3roHa M JAJIbHEHIIET0 PaBHOMEPHOIO ABM)KEHHUS
IIapUKa MU TEJIEKKH.

Onpenenenue CpeAHeld CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUKECHHUS IapHKa I10
HaKJIOHHOH IIJIOCKOCTH.

Omnpenenenue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBXKEHHMU I10 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM MPH PaBHOYCKOPEHHOM JBIKEHHWH 0e3 HadalbHOM
CKOPOCTH ITyTH OTHOCSTCS Kak psii HEYETHBIX YHCET, TO COOTBETCTBYIOIIHUE
IMPOMECIKYTKHU BPEMCHU OAUMHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
TIABIICHUS.

Onpenenenue k03pPULNEHTA TPEHUS CKOIbKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOTbl CHJIBI TPEHUS MPU PABHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHsSI SHEPTHH.

Mexanu4yeckue Koj1e0aHUs U BOJTHBI.

KonebarenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMImTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHM4YeCKUX BOJIH. [IpoonbHbIE M monepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tl MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGmioneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenuie 4acTOTHI U IEpUOAa KOJEOAHUNH MaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KoiaeOaHU NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TEpHOa KOJeOaHWI TOJBEIICHHOTO K HUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka He3aBUCHUMOCTU MepHOAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TIEpHOJa KOJNeOaHWN MPYKUHHOTO
MasiTHUKA OT Macchl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaJCHUSI.

DJIeKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.



OnexkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolnHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIe CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOULILI0 MOOUIILHOTO TenedoHa.

CaeToBbI€ SIBJICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkaio. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3aKoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEee OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOJAAX.

Jlunza. Xox nyweit B nuH3e. Omnrtuyeckas cucrema ¢oroanmapara, MHUKPOCKONa u
Teneckona. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. ClioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cera.
OnTH4eckuii CBETOBOI.
Xox nydeil B cobuparolieii 1uH3e.
Xox Jydeil B paccenBaroleH JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIHH3.
. Ilpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens riasa.
11. Paznoxxenue 0emoro cBera B CIEKTP.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomut u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOT'O JIydya OT YIJjia MaJieHuUs.
2. HzydeHme xapakTepUCTHK M300paKeHUs TpeIMETa B IIIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEJOMIIEHHUs] CBETOBOTO JIy4a OT yrja HajeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300pakeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpAroIel INH3HI.
OnBITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUSATHIO 1IBETAa MPEIMETOB MpPU UX HAONIOACHUM Yepe3 IIBETOBbIE
(GUIBTPBI.
KBanToBbIe siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
[0JIypacnaa aTOMHBIX sJIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aToOMHbIX saep. CBsa3p macchl M dHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounuku
sHepruu CoyHIA U 3BE3.

Snepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3IyYCHUN Ha )KUBbIC OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4E€HHS U NOTJIOLICHMS.

2. CnoexTpbl pa3InYHbIX Ta30B.
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3. Cmekrp Bosopoa.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. PaOota cu€Tunka HOHU3UPYIOLUIUX U3TyYEHUH.

6. Perumcrpanus u3imydeHUs MPUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOnroseHue CIUTONIHBIX M JJMHEHYATBIX CIIEKTPOB U3TY4CHUSI.

2. HWccnemoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY IYTH (I10

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK ~ MOAYIh MpEeIHAa3HAueH [UIsl CUCTEeMaTH3aluk |
0000IIeHHUs IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEATSILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (hM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY 10
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS  BUIBI
NESTEIbHOCTH, HAa OCHOBE KOTOPBIX 00ECHEUMBAeTCS JOCTHDKEHHE MPEIMETHBIX H
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs, (POPMHUPYETCs €CTECTBCHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAaHHS SIBICHHN NPUPOIbl U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemarh 3aJa4i, B TOM YHCJIE KAYECTBEHHBIC U SKCIIEPHUMEHTAIILHBIC.

[IpyHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YYaIOIIHECs BHIOJHSIOT 33/1aHHUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE IMTOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBICHATH (PU3HUSCKUE SBIICHUS
B OKpYXKarolIel MpUpo/ie U TOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE JIS
MPOBEPKHU THIIOTE3 U MOTYYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUIECKOTO MCTOIh30BAaHUS Pa3IMUHbIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA
MIPEBPAICHIS H COXPAHCHHSI BCEX U3BECTHBIX BUIIOB YHEPTHH.

Kaxgas u3 TemM JaHHOTO MOAYNS BKIIOYAeT OJKCIEPUMEHTAIbHOE MCCIeOBaHUE
o0obmaromero xapakrepa. Moylb 3aBepiacTcsi MPOBEACHHEM TUATHOCTHYECKON U OTICHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIIETO 00Opa30BaHHUS.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U ITPCAMCETHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBaHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKON (hrU3MYecKOi
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOIO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, HHTEpECa K UCCIIE0BATENbCKOM e TETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOro IIOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, C
AJIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHMEM B IOMALTHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaX CeMbH, 00pa3oBaTebHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOIMYeCKOH M COLMalIbHOM  HampaBJIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUYECKOMY U3YUYEHUIO podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHUEe (U3NYECKUX 3HAHWM A pelieHus 3aaad B 001acTé
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelieHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBUAM COLMAILHON U MPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHWHW MHCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JEATENBHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATh U BBIBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI
B pesymbraTe OCBOCHHSI mMporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBaHusi y oOydawmierocs OyayT cGOpMHpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
BKJIFOYAKOIIUEC I103HABATCIIBHBIC yHI/IBepCaJIbele y‘-Ie6HBIe I[ef/’ICTBI/ISI, KOMMyHI/IKaTI/IBHBIe
YHUBEpCaIbHbIC YICOHBIC ACHCTBUS, PETYJSITUBHBIC YHUBEPCAIIbHbBIE YU€OHBIC ICHCTBUSI.
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBus:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTU U MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJII0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU H3YyYCHHH (PU3MUYECKUX SIBICHHNA WU
IPOIIECCOB, JIEJIaTh BBIBOABI C HCIIONB30BAHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh I'MIIOTE3bl O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIOco0 pemieHuss y4eOHOW  (U3MYECKOd 3amaun
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BBIOOp Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HUYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MMOJYYCHHYIO B XOJI€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh W MHTEPIIPETUPOBATh WH(OPMAIHIO PA3ITNIHBIX
BUIOB ¥ (POPM TIPEIICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHopManuu u
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIEC 1eliCTBUA:

B XOJie OOCYXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpPaTOpHBIX paboT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI M BBHICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIIeHUE 3a/1a4d U MOJIIepKaHne OJIaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTABJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIUX YYaCTHUKOB JAuajiora,
OOHapy>KUBaTh Pa3InYKe U CXOJCTBO NO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTaBISTh  PE3yAbTATHl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);



MOHUMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATHLHOW pPaOOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTH>KCHHIO: PACTIPENENISITh POJIM, 00CY>KJIaTh MPOILECChl U Pe3yabTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTara MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOETO0 BKJIaJa B OOHNMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSTENIbHO C(HOPMYJIMPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsX, TPEOYIOMIHMX ISl PeIICHHSI
(bu3nyeCKuX 3HAHMI;

OpPUEHTUPOBAThCSI B Pa3lMYHBIX MOAXOJAAX NPUHATHUS PpelIeHUuN (MHIUBUAYaJIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILICHUH IPyIIoif);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEHICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh IIpejaraéMble BApUaHThl PELLICHUM;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE JK€ IIPABO APYIoro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3ybTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMs, HaOII0eHHe,
9KCIIEPUMEHT, MOJENb, TUIOTe3a, €IUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHoe), MEXaHUYeCKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NpPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOIas cuia, aedopmarus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pasnuyath siBreHus (Iud¢y3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE IBUKEHUE, MHEPLHUsA, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOMW OCBhIO BpallleHUsA, Iepenada JaBICHHUS TBEPIbIMU
TEJIaMU, KUAKOCTSIMH M razaMu, aTMOC(hEpHOE JaBJIeHUE, IIJIaBaHUE Tell, IPEBPALCHHUs
MEXaHUYECKOM SHEPIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOIIEM MUPE, B
TOM 4Hcie (pU3MUecKue sBJICHHsS B MPUPOJE: NMPUMEPbl ABWKEHHS C Pa3IU4YHBIMU
CKOpPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIBI TPEHHS B IPUPOJAE U



TEXHUKE, BIMSHUE aTMOC(EpPHOro MABICHHUS Ha >KMBOM OpraHu3M, IJIaBaHHUE DHIO,
pblYard B Teje YelOoBeKa, IIPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJA TSDKECTH, BEC Tela, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QUUMEHT I0Je3HOro AEeUCTBUS
MEXAHU3MOB, KUHETUYECKAsl W NOTEHLHUAIbHAsI 3HEPIHsl), IPU ONUCAHUM IPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHULIbI
($U3NUEeCKUX BEIMYMH, HAXOAUTH (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH
(GU3HYECKUX BEINYKH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IpaBUia CIOXKEHUs CUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM HHEpruy, IpU OTOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUil MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUecKUX I1aroB ¢ Onopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUHM, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3aauyd B 1-2 J1eicTBHA, HCHOIB3yAd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIlMEe (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBHUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIWYMHBI B (OPMYJIBl U
IOPOBOJUTH PAacy€Thl, HAXOAUTh CIPABOYHbBIC JAHHBIC, HEOOXOAUMBIE IJISI pEIICHUsS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh NOJy4YEeHHON (PU3MUECKON BEIUYNHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPELIMTh MpPU MOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOIOKEHNE
(runortesy), pas3idyaTb U HHTEPIPETHPOBATH IOJYUYEHHBIH pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIe1aTh BBIBOJBI 110 €I0 PE3yJIbTaTaM;

IIPOBOAMTDH ONBITHI MO HAONIONEHNI0 (PU3NYECKUX SBJICHUN WM (PU3NYECKHX CBONCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, cOOUpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOIBI;
BBITMOJHATH NPSIMblE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa, CUIIbI U
TEMIEPATypbl C UCMHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHXKYLIETOCS
TeJa OT BPEMEHU JIBU)KEHUS Tella, CHIIbI TPEHHUSl CKOJIbKEHHUs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CHJIbI YIPYTOCTH OT YAJUHEHHS MPYXUHBI, BHITAJIKHUBAIOIIEH
CHIIBI 0T O00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJIaBaHMs TeJ, YCIOBMM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY U BBIIOJHSATH
U3MEpEHUs, cielysd MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pPe3yJbTAaThl MOJy4YCHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEIOKEHHBIX TaOIHIl M TpadHKoB,
JIeJIaTh BBIBOJIBI 110 PE3YNIbTATaM HUCCIICJOBAHMS;



NPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BeIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CWJIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHJIA, JEMCTBYIOLIAss Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIOKECHHON
MHCTPYKLMU: TIPU BBIMOJIHEHUH U3MEPEHHH COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMUYMHBL,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY Ibl, GAPOMETp, pbluar, NOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOHl Ha MX ONUCaHusA (B TOM YHWCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, TUAPABIMYECKHI Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPAKTUYECKOTIo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MU3HM Ul oOecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ NOpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKaroIlEeH Cpese;

OCYILECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATH HH()OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYeCKOro coJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUN (PU3NUECKOTO COJEpKaHUs, B TOM YHCIe MyOJINYHO JeNaTh
KpaTKHhe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IIPYU BBIIIOJIHEHUHU y4EOHBIX MPOEKTOB M MCCIEI0BAaHUMN paclpeaensTh 00S3aHHOCTH B
Ipynme B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJI€AUTD 32 BBIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K xonuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJN, TEIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEIECTBa, KpHUCTANIMYeCKue U amopdHble Tena,
HACBIIICHHBI U HEHACBIIEHHBIN Iap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSSA
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN NIEKTPUYECKUN 3apsill, SJIEKTPUUECKOE
1I0JIe, NMPOBOJHUKU W JIWIJIECKTPHUKH, IOCTOSHHBIA DJJICKTPUYECKUN TOK, MATHHUTHOE
0JI€;

pasnnyarh siBIeHUS (TEIUIOBOE PpACIIMpPEHHE U CXKaTue, TeIlonepenaya, TeIuIoBOe
paBHOBECHE, CMAauMBAaHHUE, KaIWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALNA,
IIJIaBJICHUE, Kpuctaym3anuss  (OTBEpIEBaHUE), KMIICHHE,  TeIulonepenaya
(TEeruIoNpOBOJHOCTb, KOHBEKLMSA, W3IYyYCHME), JIEKTpHU3alus Tej, B3auMoJelcTBUE



3aps0B, JCUCTBUS 3JIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 HA NMPOBOAHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SBICHUS B NPUPOAE, KPUCTAUIBI B mpupozae, usnydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHME OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHE SIBIICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE Mosie 3eMild, JIpel( IOIHCOB, pOJb MAarHUTHOIO MHOJS JUIS KU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, IIPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMMUCBIBATH U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILIGCKI/IG SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘~ICCKI/I€
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrus, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEINIOEMKOCTh ~ BEILlECTBa, YAEJIbHAas TEMJoTa IUIABJCHHUS, YJeJlbHAas TeIUloTa
napooOpa3oBaHMs, yJAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUYECKHN
3apsil, CHJa TOKA, OJJIEKTPUYECKOE HAINPSHKEHNUE, CONPOTUBIIEHHE IPOBOIHUKA,
yJlelIbHOE COIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTI0 TOKa), IPU
OMMCAaHUM TIPaBUJIbHO TPAKTOBATH (1)H3HHCCKHﬁ CMBICJI HCIHOJB3YEMBIX BCJIWYHMH,
0003HaueHMsI ¥ eUHUIbI (U3NUYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

XapaKTCPpHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W MPOHCCChI, HCIOJIb3Yys
OCHOBHBIC ITOJIOKCHUSA MOJ'IGKy.]'IprHO-KI/IHCTI/I‘IGCKOI\/JI TCOpHUU CTPOCHUA BCIICCTBA,
OPUHIUI CYNEpNo3UuIM MoJjiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsiia, 3akoH Oma s yuacTka memnu, 3akoH JDxoyns—JIeHna, 3akoH COXpaHEHHS
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMChIBATH €ro
MAaTCMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATh (hU3MYECKHe MPOLECcChl M CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyalui IPaKTUKOOPHEHTHUPOBAHHOTO Xapakrepa: BBISIBIISATh
MNPUIUHHOCJICACTBCHHLBIC CBA3H, CTPOUTH 00bsicHeHHEe M3 1—2 JIOTMYECKHUX IIaroB C
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JeHCTBHA, HUCHOJIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alMUCbIBAaTh KPAaTKOE YCJIOBHEC, BBIABIATE HEAOCTATOK AAHHBIX JJI1 PCHICHUA 3a/1aydu,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHus, IPOBOIUThH PACUETHI U
CpaBHHBATH MOJYUCHHOC 3HAYCHHUC (1)I/ISI/I'-IGCKOI\/'I BCJIMYHHBI C U3BECTHBIMU JJTaHHBIMU
pacrio3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METO/IOB,  MCIIONB3ys  ONHMCAaHHE  HUCCIEAOBAaHMS,  BBIIENATH  IPOBEpsSeMOe
MMPECAIIOJIOXKECHNUEC, OLCHHUBATHL IMPABUIBHOCTE IIOPAAKAa HPOBCACHUA HCCICOOBAHMA,
JIeNaTh BBHIBOJIBL;

IPOBOJIUTH OMNBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tesl (KalWUIPHBIE SIBIEHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3[yXa OT €ro o0béMa,
TCMIICPATYPhbI, CKOPOCTH IIPOLICCCAa OCThIBAHUS U HAI'PCBAHUA IIPU U3ITYUYCHUU OT LIBCTA
U3Iydaome (ImomIomaroned) MOBEPXHOCTH, CKOPOCTh HCHApeHHst BOABI OT
TCMIICPATYPbl KUIAKOCTH W ILIOIIAAU eé IMOBCPXHOCTHU, DOJICKTpHU3AIUA TCI U
B3aUMO/JICHICTBHE 3JIEKTPUUECKUX 3apAJ0B, B3aMMOJAEHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaIn3alusd MaroHuTHBIX MOJIeH MOCTOSSHHBIX Mar"HmToOB, HCﬁCTBHﬂ Mar"gmMTHOTI'O ITIOJIA



Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIIS
IOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPENOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJdOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTH BHIBOBI;

BBITOJIHATH NPSIMBbIE MU3MEPEHUsI TeMIIEPaTyphbl, OTHOCUTEIFHON BIIAXKHOCTH BO31YXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIFOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMUYMHBI OT IPYrou C
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHUBICHHS MPOBOAHUKA OT
€ro JJIMHbI, IUIOLAJN MONEPEYHOro CEeUEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHHKA, CHUJIBI TOKA, MAYILETO Yepe3 MPOBOJHHK, OT HANPSKSHUS HA TIPOBOJHHKE,
UCCJICIOBAaHUE IOCIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIONHATH M3MEPEHHs, CIETYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIICTOBAHMS;

IPOBOJUTh KOCBEHHbIE W3MEpEHUs (U3NUYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, Cleays
IPEUI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOuoaTh TpaBWja TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOH Ha WX OMHUCAHUA (B TOM YHCIE: CHCTeMa OTOIUIEHHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEpMETpP, BOJIBTMETP, CUETYMK DIIEKTPHUYECKON
SHEPIUHU, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIHOJb3ys 3HAaHUS O CBOMCTBax (U3MUYECKUX SBICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHUUECKHE YCTPOHCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTMYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMsS, 3JIEKTPOCKOI, PEOCcTar), COCTABIATH
CXEMBI 3JIEKTPUUYECKHX ILIeNel ¢ MOCIe0BaTeIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TPUMEPHl (HAXOAUTH HH(MOPMAIMIO O TMpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJIHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarollleu cpese;

OCYILIECTBIISITh MOMCK HHPOpMaLuu (U3NYECKOro cojepxaHus B HHTepHeTe, Ha
OCHOBE WMEIOIMXCSA 3HAHWUH M TYTEM CpaBHEHHsS JIOTIOJHUTEIFHBIX HCTOYHHUKOB
BBIJICNIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
($U3MUEeCKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalibl, pecypcbl cetu HHTepHer,
BIAJCTh NpPUEMAaMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIECHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KAaHUsS, B TOM YHUCIIE
nyOoJIMYHO  TPEACTABIATh  pEe3yabTaThl MPOEKTHOM MM  HCCIEI0BATENbCKOM



JIEATEIbHOCTH, IIPM 9TOM I'PAMOTHO HCIIOJIb30BaTh U3YYCHHBIN IOHATUMHBIA amnmapar
Kypca (pU3MKH, CONPOBOXKJIATh BHICTYIICHHE ITPE3CHTALIUCH;

0Py BBIOJHEHUHM YYeOHBIX IPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenesaTb 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JayaMH,
CICIUTHh 3a BBIIOJIHCHMEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLICHMBaTb  COOCTBEHHBIM BKJIAaJ B  JI€ATEIBHOCTh  TIPYMIbI, BbICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TMOHSATHUS: CHCTEMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOrO Tela, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TOTJIONIeHHs, anbda, Oera- ¥ ramma-
U3ITy4eHUs], U30TOIbL, SiACpHAs DPHEPTEeTHKA,

pasznuuath SiBJIEHUsS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJUHEHWHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE ITBUKEHHE, CBOOOTHOE TTaICHUE TEJI, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kosie0aTeIbHOE NIBIDKEHUE (3aTyXalIue W BBIHYXKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPAaCIpPOCTPaHEHHE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUYATOTO CIIEKTpa U3JTyUYEHUS )
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKHX SIBICHUHN B OKpY’KaroleM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHIKUBBI U OTIIMBHI, JABHKEHUE IJIAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIBIKEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPauOIETOBOIO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4YH, pPaJHMOAKTUBHOE W3JIy4eHHUE TIPUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SIBICHUN;

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEITMYUHBI (CPEeIHsISI M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHHUS, CUjia YIPYTrOCTH,
cuJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJCHMsI, BEC Tella, UMITYJIbC Tea, UMITYJIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MOTEHIIUATbHAS DHEPTUS TeJa, MOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
SHEprus, TOJHAs MEXaHWYEeCKas SHEPrusi, MEpUoJ M YacToTa KoJeOaHWid, IhHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpelbl), TPU OMHCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EAUHHIBI (PU3NYECKUX BEIUMYMUH, HAXOIUTH (QOPMYJIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMH, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;



XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUS PHEPIHU, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI CYNEPHO3UINH CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHUS W TMPEIOMIIEHUS CBETa, 3aKOHbl COXpPAaHEHHUS 3apsJ0BOTO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MaTEMATHUECKOE BBIPAXKCHHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluidi  NPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPON Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUSL 3a/ladydl 3alHChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3HUYECKON BEIIMYUHBIL;

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MNPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OIIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHNUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
TeN (M3y4eHne BTOPOTo 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTY/bI MAJIBIX KOJIEOaHWH, MPSIMOJIIMHEHHOE pacipoCTpaHeHHE
CBETa, pPa3jio’KeHHe OeJIoro cBeTa B CHEKTP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomied JIMH3e,
HaOJIoIeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSITEIbHO
cOOMpaTh YCTAaHOBKY M3 U30BITOUHOTO HaOOpa 00OPYAOBaHUS, OMIMCHIBATE X0 OTBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparolie JMH3bI),
000CHOBBIBaThH BHIOOP CrI0c00a M3MepeHus (M3MEPUTETHLHOTO MPUO0Pa);

NIPOBOJUTHh HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
OpSMBIX HM3MEpPEHHH (3aBHUCUMOCTh MyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KojlebaHud MaTreMaThdecKoro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaXKCHHUsSI CBETa OT yria MaJeHUs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIMYMH B BHJIE TAOMUI] U rpadUKOB, JeiaTh BBIBOABI [0 pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u
MOIIHOCTh, YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cujga coOMparomed JIMH3bI, PaauOaKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cenysl MPeJIOKEHHON HHCTPYKIMH, BBIUMCIIATH 3HAUEHUE BEIMYUHBI U
aHATM3UPOBATh TOJIyYEHHBIE pE3yabTaThl C Y4ETOM 3aJaHHOM IOTPEIIHOCTH
W3MEPEHHUI;



coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb AaTOMHOT'O Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATUYUKHU [10JI0KEHUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToarnnapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH Y4eOHO-
NPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie U coOuparoIei JInH3e;

OPUBOAUTH TPHUMEPBl (HAXOAUTh MH(MOPMALMIO O MpUMepax) MPaKTHYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalieHUuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEICHUS B
OKpYKaroIlEeH Cpese;

OCYILLIECTBIIATh IMOMCK HHPOpManuu (uznyeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUui HaYyYHO-TIIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMAIUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO IMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE MpE3eHTale ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMMbl Bcero OHTI%O‘H“"’Ie paxT 6nqec1me o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypebl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HAyKa 0 MPHPOJE 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 (DH3HHECKHE BEIIHHHbI 2 . https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Htoro no pazneny 6

Pa3nen 2. [lepBoHavabHbIE CBeICHUS 0 CTPOEHMH BellleCTBA

21 C 1 bubmuorexa [JOK
' TpOCHHE Betiecta https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnuoteka [JOK
' BEIIeCTBA https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 2 https://m.edsoo0.ru/7f416194
Hroro mo pazneny 5
Pasznen 3. /IBu:keHune U B3auMo/ieiicTBHE Tel
bubmuorexa [JOK
3.1 Mexareckoe ABIKCHAE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 Hnepuii, Macea, MI0THOCTE 4 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 (wma. Buts cut 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB




41 Masnenue. llepenaya naBineHus TBEPAbIMUA 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasere xukocTH S https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naserie 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE v 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabora 1 mompgocTs 3 ! https://m.edsoo0.ru/7f416194
bu6mmorexka [IOK
5.2 Hpocteie mexarusMb! > . https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexarieckas SHEpris 4 . . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12




8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbmbie  IpakTiueckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypebi
Pa3nea 1. TenioBble siBJeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 Enbmorexa LOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 . > https://m.edsg(.)ru/7f418lce
Hroro mo pazueny 28
Pa3zgen 2. diiekTpuyeckre ¥ MAarHMTHbLIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [HOK
U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 2 7 ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/? f4181ce
bu6nmnoreka [IOK
2.3 MarHuTHBIC SIBIICHHS 6 1 15 htt[6)S: ) /(r)n.z dS;E).Oru 17f4181ce
24 DNIeKTpOMarHuTHask UHIYKIUS 4 ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/? f4181ce
Hroro mo pazmeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/m NMporpamMmbl Bcero OHT%OHBHHe paRTﬁnqecmle o0pa3oBaTejibHbIE
padoThbI padoThbl pecypeI
Paznen 1. Mexannuyeckue siBJeHHs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumozerctaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coXpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
bu6mmorexa [IOK
2.1 Mexanunyeckue KojaeOaHust 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 3. DjIeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 2 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Paznen 4. CBeToBbIE SIBJIEHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro no pazmeny 15




Pasnea 5. KsanroBbie ABJIeHUA

51 Hcnyckanue v moriomieHue cBeTa aroMoM 4 1 Eubmorexa IIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

52 Crpoenue atomnoro snpa 6 . https://m.edscﬂ).ru/7f41a4a6
bubnmorek K

>3 lucpubie peakunn ! 1 1 httgi//?nidiiguﬂmmm

Htoro no pazneny 17
Pasjein 6. IloBTopuTe/1bHO-00001MAIO LM MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 2 bubnnorexa [HOK
Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HWroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 3 | 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaudecTBO 9acoB

Kourposbnbie IIpakTHyeckue

padoThI

Jara

U3y4eHust
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE

pecypchl

®dusnka — HayKa O IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MexaHn4deckue, TEIUIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMITepaTypbl TPU TOMOIITH
XKHUJKOCTHOTO TEPMOMETpA U
JaT4rKa TeMIeparypbl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUM C TOMOILBIO MOJETEH

VYpoxk-uccienoanue "l[IpoBepka
TUMOTE3bI: TaTbHOCTh ONETA
mIapuka, MymeHHOro
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
OoJpIIie BhICOTA MTycKa'

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE
CTPOCHHUE BEIIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHUE 4acTUIl BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpEHUS Ta30B)»
10 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBsI3b MEXly CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSHUSIX U UX bubnmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEeHHOCTH arperaTHbIX
COCTOSIHHI BOJIbI
MexaHn4ecKoe JIBUKCHUE.
12 PaBHOMepHOE HiepaBHOMepHoe bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
TBKEHUE
bubmuorexa [JOK
13 Cropocte. Enumnitet cropoctn https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEHM BUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3aKk0H HHEPIIHUH.
15 BB;IEI\I/IIOI[CIE;ST];)I/IC Te?'IpII(IaK MpUYrHa bubmaorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MCHEHUS CKOPOCTH JIBHKEHUS TEIl
1y | Moemoor, e, P B LOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlabopaTopHas pabota
17 «OrnpeneneHne MIOTHOCTH TBEPAOTO
Tea»
18 Pemenne 3agay mo teme bu6mmorexa [IOK
"[TimorHOCTH BelrecTsa" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKa
19 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue




3aBUCHMOCTH PACTSKCHHS
(medopmanun) Mpy>KUHBI OT
MPUJIOKEHHON CHJIBI»

21 SBnenne tarorenusa. Cuiia TSKECTH
22 | vinooot voms Beo vemn. Domenmo BuGmorexa LIOK
T ’ " https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cumna TKeCTH
sy | S emeemt oy e Bumorera 110K
PaKIcp https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Wsmepenme cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. Hepecomocs https://m.edsoo.ru/ff0al778
2 ggzmzlégenniﬁ) ;:Inn, HaIpaBJICHHBIX Bubmorexa [IOK
JUIOH p ) https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOAs CHIT
97 Pemrenne 3amad mo teme
"PaBHonelicTByromas cr"
sy | AR e n o Bumorera 110K
- P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHHUKEC
JlabopaTtopHas pabota «3ydeHue
20 cxommkenin o Cinet samcHS 1 BuGorexa LIOK
a1 https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
ITOBEPXHOCTEW»
30 Pemenue 3ana4 Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHIIbI
Pemrenue 3agad mo remam: «Bec Bubmorexa [IOK
31 tenay, «['padpudeckoe n3odbpaxenue

cry, «CHUIbDy,

https://m.edsoo.ru/ff0alde0




«PaBHOZIEMCTBYIOILIAS CUID»

KonrponbHas pabora mo remam:
«MexaHH4ecKoe IBIIKCHUEY,

32 «Macca, IIIIOTHOCTRY, «Bec Tenay,
«"paduueckoe n300paKeHUE CUIT»,
«CHbl»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIMUYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
o | e Somemmoe BuGorea 10K
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
s | e e o B LOK
’ ' https://m.edsoo.ru/ff0a25b0
3axon [lackans
BJICHHE B KUJKOCTH U T
36 JBSIB?BEEHHSG L[eﬁf:lTJ;)I/(I:eM CI/IJ'?:IG’ bubmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amau o reme «JlaBnenue bubnuoteka [JOK
B JKUIKOCTH M rase. 3akoH [Tackansa» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 IM'mapaBnuueckuii npecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
YKUJKOCTHBIM HacoC
Atmocdepa 3emmn. [Tpuannbt
CYIIECTBOBAHHMSI BO3IYIITHOM Butmiorexa LIOK
41 000510uKM 3eMin. 3aBUCUMOCTb )
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJ ypPOBHEM MOpsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK

aBIIEHUE

https://m.edsoo.ru/ff0a2b5a




N3mepenue atMmochepHOTro

bubmuorexa [JOK

43 nasierust. OneiT Topprueu https://m.edsoo.ru/ff0a2da8
1 aanemnuror swcom nas ypoen ubanorexa IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepounn. Atmocdeproe bubmuorexa [JOK
JIABJICHHUE HA Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46
"AtmochepHoe naBieHue"
| e o Buniorsa LOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabora
48 «Omnpeenenre BITAIKMBAIOIIEH bu6mmoreka [IOK
CHJIBI, JICHCTBYIOIICH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)
JlaGopatopHast paboTa 1o Teme
41 BaHUE 3aBHCUMOCTH B
49 genicge]i)(;eam ZgiéMCa > - bubmaorexa [JOK
y https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YacTH
Tenay
bu6nmoreka [JOK
50 Hnaanme rex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpynpoBaHnue apeomeTpa win
51 KOHCTPYHPOBAHUE JIOAKH U
omnpeeieHuE eé
Ipy30MO0ABbEMHOCTH"
Pemrenue 3agad mo reMam:
50 «[1naBanue cynos. bubnuoreka [IOK

Bo3nyxomnaBanue», «/laBnenue
TBepI[BIX TCII, )KI/I,Z[KOCTGI\/'I H 1a3oB»

https://m.edsoo.ru/ff0a3654




53

Mexanunueckasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

55

56

Mountgocts. EquHUIBEI MOIITHOCTH

VYpok-uccinenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabeMe 1o JiecTHuie"

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha ppluare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

KonTponbnas pabota mo teme
«/laBneHue TBEpABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepodHas
paborta

58

59

PesepBHblit ypok. Pabora ¢
TEKCTaMH 1o TeMe «/laBieHue
TBEPABIX TEJ, KUAKOCTEN U ra30By» /
Bcepoccuiickas nmpoBepodHas
pabota

Prryaru B TexHuKe, OBITY U IPUPOJIE.

JlaGopatopHnas pabora
«HccnenoBanne ycIoBAN
paBHOBECHSI phlyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amay o teme «Y CIIOBUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabota
«M3mepenue KII/ naknonHOM
TJIOCKOCTH

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0a48a6

62

Pemtenne 3agau mo teme "Padora,
mortmHocTh, KITI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHEpIusl.

bubmuorexa [JOK




Kunernueckas v IOTEHIIUAIBHAS https://m.edsoo.ru/ff0a4252
SHEPrusi

3aKOH COXpaHECHHSI MEXaHUYECKOH bubmuorexa [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT MO TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE

65 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHUMAIBHON 3HEPTUU IPU
CKaThIBAaHUM TEJIA MO HAKJIIOHHON

mIockocTu"

64

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTUs»

66

PesepBHblit ypok. Pabora ¢
67 TEKCTaMu 110 Teme "MexaHu4ecKoe 1
nBIOKeHne"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

PesepBHylit ypok. Pabora ¢
68 TekcTamu 1o Teme "Pabora. 1
MomHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 12




8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus Pa30BaTE/IbHbIC
padoThI padoThbI pecypcbl
OcHOBHBbIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KMHETUYECKOI 1 bubmuorexa [JOK
TEOPHUHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
, | Moy s B 10K
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxxatue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEpATypHI
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHMsI BHYTPEHHEH SHEepTruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Braer Tenonepesat 1 https://m.edsg).ru/fan6412
11 VYpok-koudepennus "IIpaktrueckoe 1 1 bubmuorexa [JOK

HMCIOJIb30BaHHUE TEIIIIOBLIX CBOMCTB

https://m.edsoo.ru/ff0a65c0




BEIIECTB U MAaTEPHUAJIOB B IICIIAX
sHeprocoepekeHus "

KonnuectBo TeruioTel. Y aenbHas

bu6mmoreka [IOK

12 TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
o | FEmems o Saaa BuGaorra 1O
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuas pabora
14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TEI000MeHa MPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BOAbI"
Pacyer konmuecTBa TEIIOTHI,
15 HE0OXOIUMOTO ISl HATPEBAHUS
TeJa U BBICNSIEMOr0 UM MIPU
OXJIAXKICHUH
JlaGopatopHas pabora
16 "OnpenencHue yaeabHOu bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TETIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y AenbHas bubnunorexa [JOK
TEIJIOTa CTOPaHHSI https://m.edsoo.ru/ff0a7b5a
18 KHSI;:;I;J;THEC?(;T?SEBiflﬂne?IBHa}I Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 'J‘IS?IBEZZZEE?IZ 13)12;{6631?{0171 TEIUIOTHI Eubmorexa LIOK
; https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JThAa
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
21 napooOpazoBaHMs U KOHICHCALIUH. bubnuoreka [IOK

3aBUCHMOCTh TEMIIEPATYPhI
KHUIICHUS OT aTMOC(HEPHOTO

https://m.edsoo.ru/ff0a786¢




22

JTABJICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIBHOW BIAXKHOCTH
Bo3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

KII/ TermoBoro nBurarensi.
TenoBble ABUTATENN U 3aILATA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerutoBble BIeHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

Onektpusanus Ten. [[Ba pona
AIEKTPUUICCKUX 3aPSI0B

Ypoxk-uccienoBanue
"DnexkTpu3auus Teqa UHAYKIUEH 1
IIPU CONPUKOCHOBEHUH"
B3aumMogeiicTBue 3apsyKEHHBIX TEIl.
3akoH Kynona

DJIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB AJIeKTPHUYECKOTo
nosst. [IpuHImMn cynepno3umuu

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a




BJIEKTPUYECKUX IMOJIEN
Hocurenu s5ekTpuyeckux 3apsjios.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumoreka [IOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHHE bu6mmoreka [IOK
CBOMCTB JICKTPHUYECKHX 3apsi/IOB https://m.edsoo.ru/ff0a90cc

o | o o o B 10K

: https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
37 JIefCTBUS AJEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 3IEKTPUUYECKOTO MOJISL Ha 1
MIPOBOJTHUKY U TUDIIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METaJlJIax, bubnuoteka [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1emnb u eé
COCTaBHBIC YaCTH

o | e Tabmeopene s . Busorea 101

" ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIEKTPUUECKOE HATIPSKEHHE.

42 Bonst™merp. JIaboparopnas pabota 05 bubmuotexa [JOK
"N3MepeHune u peryampoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"

s | Somommaeme oo B orea 10K

https://m.edsoo.ru/ff0aa738
BelIecTBa
44 JlabGopaTopHas pabota 1 bubmuorexa [JOK

"3aBUCUMOCTB IEKTPUYECKOTO

https://m.edsoo.ru/ff0aa738




COIMPOTUBJICHHUA ITPOBOJHHUKA OT €TO
JUTHBI, TUTOLIA A [ONIEPEYIHOTO
ceueHus u marepuana”

3aBUCUMOCTH CHJIBI TOKA OT

bubmuorexa [JOK

45 HANPAKCHM. 3AK0H OMa 115 https://m.edsoo.ru/ff0aad4a
ydacTka [enu
Jlaboparopnas pabota
o | momem mamemoers am BuGorea 10K
’ ’ https://m.edsoo.ru/ff0aa04e
COINPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHU Ha pe3nucTope”
47 [TocnenoBarenbHOE U MTApaLICTBHOE
COETMHEHUS IPOBOIHUKOB
Jlaboparopnast padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN bubnnorexka [JOK
MIPH TIOCIIEIOBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJITMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
49 IIpaBUJIa JJI CHJIBI TOKA IIPU bubnnorexka [JOK
napauieIbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemenn 4 Ha MPUMEHEHU
50 3aelcof{a Sl\izﬂz?nﬂ paa3J11)Hquoreo ) bubmorexa LHOK
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 EJ?SISTT;HI:I{;\/:I)(I(I)I;{OOE(T)I;a 3aKoH bubmmorexa [IOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
52 ?S?I;E;ZZEEI?IZ I;))Zg(());il Y1 MOIITHOCTH Eubmorexa LIOK
. https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DJIEKTPUYECKUE LENH U § Bubmiorexa [IOK
53 NOTPEeOUTENH IIEKTPUIECKOM

sHeprum B ObITy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3aMBbIKaHHEC
ITocTostHHBIC Mar"HuThbl, UX

54 o
B3aUMO/JICHCTBUE
55 VYpoxk-uccienoanue "M3yuenue 1 bubmuorexa [JOK
ITOJIEH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoe 1ojie. MarautHoe moJje
56 3eMJIu U €ro 3Ha4YCHUE IS )KU3HU bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "ONEeKTPpUUYCSCKHE 3apsbl.
S7 3apsKeHHbIE TeJl:I)a U UX o bubmmorexa LHOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoercTBuA. [locTOSHHEBIH
AIEKTPUUYECKUN TOK"
KontponbHas paboTa mo teme
"DNIeKTpUUECKHUE 3apsIb.
3apsKeHHbBIE Tella U UX
58 BSapHMOHeﬁCTBHX. ITocTossHHBIN Eubmiorexa [JOK
N https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas npoepodHas
pabota
PesepeHbiii ypok. Pabora ¢
TexcTaMu 110 TeMe "IlocTosHHEIH
59 AJIeKTpUYeCcKuil Tok" / bubmorexa HOK
9 https://m.edsoo.ru/ffOacdc6
Bcepoccuiickas npoBepouHas
pabota
OmnmiT DpcTena. MarHuTHOE mOJIe
60 SHGKTpI/IIBIeCKl(;FO Toka MarHuTHOE bubmorexa HOK
https://m.edsoo.ru/ff0acld2
T0JIe KaTYIIKH C TOKOM
[IpuMmeHeHne HIeKTPOMArHuTOB B
TexHuke. JJaboparopnas pabora bubmuorexa [JOK
61 " . 0.5 ]
W3yuyeHune neiicTBUSI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
TOJIs1 HAa POBOJIHUK C TOKOM"
62 DNEeKTPOABUTATEIb IOCTOSIHHOTO bu6mmorexa [{OK




Toka. Mcnonp3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "

https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papazes. 3akoH
3JIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
ITOJTYYEHUS MIEKTPUIECKON
SHEPTrUu. DIIEKTPOCTAHLIUHU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIUU

65

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MarHuTHbBIE IBIECHUS"

66

67

68

KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE U MAaTHUTHBIE
sIBJICHUS "

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBrie
saBiIeHUd"

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHbie
aBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe




9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne JlaTa
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n U3y4YeHUs
padoTbI padoTbI pecypcbl
1 MexaHn4eckoe JBUKEHUE.
MartepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
MEXaHHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE npsAMoOnMHENHHOE bubnnorexa [JOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE
4 nBrxeHue. CpeHsisi 1 MTHOBEHHAsI
CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE bubnnorexa [HOK
JIBIDKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopocTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS.
I'padux ckopocTH
JlaGoparopHas paboTa
7 "OmnpeneneHne yCKOpeHus Tefa npu 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”
8 CBo0Ooguoe magenne tei. OIbITH
lamunes
PaBHOMEpHOE ABMXKEHUE TTIO
9 okpyxHocTH. [lepuon u yacrora bubnmoreka [JOK
obparmienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE
11 IIepssiit 3axk0oH Herotona. Bektop bubmuoreka [IOK
CHUIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK




PaBHOelicTBYIOIIAA crita

https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproTOHA. bubmumoreka [IOK
CyInepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npyUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3agau mo teme «Cuna
YIIPYTOCTH
JlaGopaTopHnas pabota
17 «Omnpenenenne KECTKOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 "Onpereratne roxptenTa BuSmmorers LIOK
) https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIbKCHHUS
| e s e s Bumorra LK
. ' https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
151 TAXKECTHU U KOH BCEMHUPHOT
22 SSIFJ:;CHI/I: Cchof)aeH(I)/Ie c§Z60§ng2 bubmmorexa LJOK
' https://m.edsoo.ru/ff0af044
HagcHUs
VYpok-koHpepenius "JIBuxeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa
(Conneunas cuctema). ["amaktukn"
2 Tamecrn nsaon seewpHore BuGnorera LIOK
; https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 [TepBast kocMHuYecKasi CKOPOCTb. bubnuoreka [JOK




HesecomocTs u neperpysku

PaBHOBecue maTepuaJbHOW TOYKHU.
AGCOMI0THO TBEPLIOE TEIIO.

https://m.edsoo.ru/ff0af33c

26 PaBHoBecue TBEpIOTO TENA C bubmorexa LIOK
R https://m.edsoo.ru/ffOafe36
3aKPETUIEHHOW OCBIO BPAIICHUS.
MowmenT cuisl. LienTp TsoxecTn
PaBHOBecue maTepuaJbHOW TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OChIO BpAILICHHUS.
MowmenT cuisbl. LienTp TsoxecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4

| RO KamTRoTAH e BuGorera LOK

. " ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KontponbHas Ta M0 TeM
30 "l\(j[engljlfmeim?: i?;n?xecf)mg. ) bubmmorexa [TOK
" " https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynsc Tena. UMimynsc CUItbL.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmnoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

bubmuorexa [JOK

34 Mexannueckast paboTa U MOIITHOCTh https://m.eds00.ru/ff0b0ag4

35 Pabota CHIIBI TSKECTH, CHIIBI bubmuoreka [JOK
YIIPYTOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopaTopHnast pabota




«Omnpenenenue padOThI CUITBI TPCHUS
IpY PAaBHOMEPHOM JIBHXKCHUU Telia
110 TOPU3OHTAILHOM MOBEPXHOCTH

CBsi3b 3HEPTUH U PaOOTHI.

37
[TorenuuanbHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenue bubnnoreka [JOK
3aKOHA COXPAHECHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
41 KoinebarenpHOE IBUXKEHNUE U €T0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
T ue K HUSL.
42 EiIIZ?;I;;HiIeO;Igg:ﬁaHH}I bubmaorexa LJOK
’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTrdecKkuil ¥ Npy>KUHHBIA
MasiTHUKU
| Do o B LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHHIX
P S —— Butimorexa LIOK
N https://m.edsoo.ru/ff0blaec
KoJie0aHUl MPY>KUHHOTO MAasITHUKA
JlaGopatopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH MepHoJa KojeOaHui bubnnorexka [JOK
rpy3a, NOJBEIIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanndeckue BojHbI. CBOMCTBA bu6mmoreka [IOK

MECXAaHHUYCCKHUX BOJIH. HpOI[OJIBHBIG n

https://m.edsoo.ru/ff0b21fe




49

50

MOINCPCUHBIC BOJIHBI

VYpoxk-koupepenuus "MexaHHueCKue
BOJIHBI B TBEP/IOM TelIe.
CelicMnueckue BOJIHbI"

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

o1

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4aCcTOTHI"

52

53

54

55

56

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
UHOPA3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue KoieOaHusi U BOJHBI"

KonTponbHas padbora no teme
"3aKOHBI COXPAaHEHUS.
Mexannueckue kosebaHust ¥ BOJTHBI"
DIIeKTPOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

58

VYpoxk-koupepennus "[kama
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHMEe 3JIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bubmuorexa [JOK
https://m.edsoo.ru/ffO0b2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bubnmoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3anau Ha onpeneneHue
YacTOTHI U JAJINHBI
BHGKTpOMaFHHTHOfI BOJIHBI




DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIE bubmorexa LIOK
o https://m.edsoo.ru/ff0b31d0
CBOICTBa CcBeTa
Hcrounuku ceeta. [IpsmonuHeitn
62 p:CI'?pOCTpaI-fteI/IZ CBgTa.(;HaTMeeHI/I(;Ie bubmorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
o | Som s e Sepa e 10K
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHUS CBETa
64 [Ipenomnenne cBeta. 3akoH bubnnorexa [JOK
IpEeIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHHe
65 cBera. Mcrnonp30BaHKE MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrja rnajgeHus Ha rpaHulie "Bo3ayX-
cTekno""
VYpok-koHpepeHuus
"Hcnionp30BaHKE TIOJTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bubmuorexa [JOK
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [Toctpoenue nzobpakeHu B TMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHuas pabota
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK

paCCTOSIHI/I}I nu OHTH‘IGCKOﬁ CHUIJIBI
cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206




Ypoxk-kordeperuus "OnTuaeckue

bubmuoreka [JOK

n JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onruyeckas cucTema. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepenuus "lepexTst
3penusi. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 Omneitel HetoTona. CroskeHue bubnuorexa [JOK
CIEKTPAIbHBIX IBETOB. Jlucrnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas padota "OmbITHI 11O

pp | oo S cerma ey Buniorss LOK

https://m.edsoo.ru/ff0cOe2a
IpU UX HAOIIOACHUU Yepes
1IBETOBBIE (DUIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHims u qudpaxus'

77 OmnsiThl Peszepdopaa u muianerapHast bubnuoreka [IOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynarter bopa. Moaens aroma
bopa

79 arovow. Ksawm, uneiore Bubmiorera LIOK

' ' https://m.edsoo.ru/ffOcl44c
CIEKTPBI

80 Ypok-npaktukym "Habnronenue bubnmoreka [JOK
CIIEKTPOB MCIyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI Eubmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CTpoeHue aTOMHOTO siApa. bubnmuorexa [JOK
HyknonHast Mozemnb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE pEBpaICHUSI. bubnmoreka [JOK




N30TomEb!
Pemenue 3amau o teme:

https://m.edsoo.ru/ffOclal4
bubmuoreka [JOK

84 "PainOaKTHBHBIC MTPEBpaIICHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon nmomypacnana

86 Eg)a(;l;gsggﬁﬁzg i};nyquI/m B Eubmorexa LIOK

i https://m.edsoo.ru/ff0c2126
pHUpoJie, MEIUIIMHE, TEXHUKE

gy | oo, S B LOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "SnepHeie
peakiuu"

90 Peakuuu cunTe3a u neneHus saep. bubnnoreka [JOK
Wcrounnku sHeprun ComHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "AnepHas

91 sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3ITyYEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuorexa [IOK
DJIeKTPOMArHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBeHus"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsbie siBeHus"

94 Maboparopme pasorst o kypey Butmioexa LIOK
8 . " https://m.edsoo.ru/ff0c245a

B3anmopneicreue Ten
95 [ToBTOpenue, 0600menHue. Pemenue bubnmoreka [JOK




pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4
o Teme "TeroBbie ponecch”

https://m.edsoo.ru/ff0c2572

IToBTOpenue, 0600eHNE. Permenue
paC‘IGTHBIX 1 KAQYCCTBCHHBIX 3a1a4

bubmuorexa [JOK

% o Teme "KITJ] TernoBbIx 1 https://m.edsoo.ru/ff0c2a22
nBurareneit”
5T pacecmtn vascemonmen | 1 bumorexa LIOK
b " s " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ asekTpoycTtaHOBOK
08 | Tsbopmmonmets oebors mo rpe 1 1 buommorexa LIOK
" patop P " Pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | oo oo b | Busmorea 10
" https://m.edsoo.ru/ff0c2d6a
COXpPAaHCHHUA B MCXaHUKEC
100 rovermmmmorene KoseGamenn 1 BuGorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 rovermmmorene "Cacromme 1 BuGmiorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTtamu 1o Teme "KBanToBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTtb ABJICHUA M0 ONMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILI€CKOC SIBJICHUEC

13

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1ady B Y4eOHYIO, BBIIEIATDH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUIN

ONMCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MUECKHE SBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUN CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBA3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCcKUX BeTUUYNH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, P 3TOM [aBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qyucjie€ M B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjlormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a1auu B 1 — 2 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 33Jaud  3alUCBIBAaTh KPAaTKOE yCIOBHUE, MOJCTaBIATh
¢buznyeckue BeIWYMHBI B POPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHON GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
¢u3nUecKUX METOJOB, B ONHCAHUU MCCIIEJOBAHUS  BBIICIATH
IpoBepsieMOe  MpEANoiokeHue  (TUIoTe3y),  paziuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ylbTaT, HaXOIUTh OLIMOKH B
XOJI€ OIbITA, AeJaTh BBIBOJBI 110 €r0 Pe3yIbTaTaM

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU WJIH
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBaTH  IPOBEpsIEMbIC
MPENINONIOKEeHNsI, CcOoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3AIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJHATH TIPSIMBIE W3MEPEHHS C WCIOJIBb30BAaHWEM aHAJIOTOBBIX U
UPOBBIX MPUOOPOB, 3aMMCHIBATh TMOKAa3aHUs NMPUOOPOB € YIETOM




3aJIaHHOW a0COJIFOTHOW MOTPEITHOCTH H3MEPEHUIN

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IIJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHMUSI, CIIEAYs NPEI0KEHHOMY IUIaHy,
bukcupoBaTh pPeE3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYHMH B BUJIC NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJbpTaTaM UCCIEA0BaHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHUI cOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJINYUHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢
1a060paTOPHBIM 000PYTIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepU30BaTh MPUHUUIBl JEUCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3Yysl 3HAaHMA O CBOMCTBax (PU3MYECKMX  SIBICHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
IPAaKTUYECKOI'0 UCIOIb30BaHUS (PU3UYECKUX 3HAHUI B ITOBCETHEBHOMN
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U
coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

OCYIIECTBIISATh OTOOP MCTOYHHMKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M MyTEM CpaBHEHUS Pa3jIMYHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMALUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HaYYHONONYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauK (HU3NIECKOrO
CoJIep’KaHus, B TOM 4YHCIE MyOJUYHO JIelaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUWHBIN ammapar Kypca
(U3UKH, COMPOBOXK/IATh BHICTYIUIEHUE MTPE3CHTALIUEH

1.19

IIPY BBITIOJTHEHUH y4€OHBIX NMPOEKTOB M UCCIIEIOBAaHUI pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIIEIUTh 3a BBINOJHCHWEM IlJIaHa [EHCTBUM, aEKBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEATENBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUHUTBIBAS MHEHHE
OKPY’KaIOIIHX




8 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3yYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIACIATDH
CYIIIECTBEHHBIE CBOICTBA (MTpU3HAKK) GUBNYECKUX SIBICHUIN

14

1.5

ONKCBHIBATh W3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMUWH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BETUUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTb CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3alHMCHIBAaTh €r0 MaTEeMaTU4YeCcKoe
BBIPAKEHHUE

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTYyalluid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3aaud B 2 — 3 NEHCTBHUSI, UCIIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHaIU3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JNaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacuy€éThl M CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU
JTAaHHBIMU

1.8

1.9

pacCrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHN, BEIACIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA
MMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOABI

MPOBOANTH OMBITHl MO HAOMIOACHUI0 (U3HYECKUX SBICHUN WIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC
MPENNONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000py/I0BaHusl, ONUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJHATh MpsIMblE H3MEPEHUs C MCIOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHMH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJICJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOU
BEIIMYUHBl OT JPYrod C MCHOJIB30BAHUEM IIPSIMBIX H3MEPEHUN:




1.12

IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpeHusi, Ccienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpadHKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, W BBIUUCIATH 3HAUYCHUE
BEJIMYHHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM HA HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHbBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DIIEKTPUYECKUX TIeMeld C IOCIIEAOBaTeIbHBIM U MapajuIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAUYCHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuu C
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHUS B OKpYIKAIOIIeH cpejie

OCYIIECTBIISATh TOUCK MHGOpMAINH (PU3NUECKOTO COJIEPKAHUS B CETU
NHTepHeT, HA OCHOBE HUMEKOUIUMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHUTENBHBIX HUCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHMA  HaAy4HO-
MNOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHeTr, BiageTe INpUEMaAMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE U KPaTKUE YCTHBIE COOOIIEHUS,
0000m1as wHGOPMAMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJepXKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTAThI
MPOEKTHON WM HCCIENOBATENbCKOM JIeATENbHOCTH, MpPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3UKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3MUECKUX
MIPOIIECCOB PACIIPEACNIATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
IMOCTAaBJICHHBIMU  3aJadyaMH, CJICJUTh 3a BBIINIOJHEHUEM IIaHa
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ B JCATCILHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHUMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTE
paspeniatb KOHQJIUKTHI




9 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMCAHHUIO HMX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3yYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOICTBA (MTpU3HAKK) GUBNYECKUX SIBICHUIN

14

1.5

ONKCBHIBATh W3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIWYMH,
0003HauCHHSI ¥ €IUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BETUUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3alHMCHIBAaTh €r0 MaTEeMaTU4YeCcKoe
BBIPAKEHHUE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallud TpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISATh TPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBIEHUH, GPU3NUECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3aJauu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHUM), UCIMOJB3Yys 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
dbusznueckue BENUYHMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3ajaudu
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIBI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOIUTh PacUYEThl W OIICHUBATh PEATUCTUIHOCTH
MOJIyYEHHOTO 3HA4YeHUs (PU3MUECKOIN BEITMYMHBI

1.8

pacno3HaBaTb HpO6J'ICMBI, KOTOpPBIC MOXHO PpCHIUTh IMpPH I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOIAO0B, MCIIOJIB3Yysl OIMMCAHUEC HCCIICIO0BAaHUsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [OC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I 1 OIIBITOB

1.9

MMPOBOAWUTH OIIBITBI 110 Ha6J'IIO}IeHI/IIO (1)1/13H‘—I€CKI/IX SIBJICHUU WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3yabTaThl, POPMYIUPOBATH BHIBOII

1.10

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpPHIO MPSMBIX HM3MEPEHH,
OTIpenieTIsisl CpeHee 3HaueHHWe H3MepsieMol BennuuHBl ((POoKycHOE
paccTosHue cobOuparomieil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba
HU3MEpEHHs (M3MEPUTEIHHOTO MprUOopa)




1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHUM: IUIAaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJAC TaOIHIH
rpaduKoB, JelaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

1.12

NPOBOAWTh  KOCBEHHbIE  HM3MEpPEHHs  (PU3UYECKHX  BEJIUYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHUs, Clenys MpPeJJIOKEHHOH HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATH IIOJyYEHHbBIE
pe3ynbTaThl C YUETOM 33JJaHHON NOTPEITHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh MpaBWia TEXHUKH Oe3omacHoCTH 1mpu pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHas MOJENb aTOMa, HYKJIOHHAs
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUH U HEOOXoIuMble
du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKH H3YyYCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

1.17

OPUBOANUTE TNpHUMEPHl (HAXOAMTh HH(pOpMaIUI O M[pUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3armpoc,
HAaXOOUTh TYTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HAy4dHO-
MOMYJSIPHYIO JIMTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BiuageTh  NpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb COOCTBEHHBIE IMHCHMEHHBIE H YCTHBIC COO6I]_[eHI/I$I Ha
OCHOBEe WH(POpPMAIMU W3 HECKOIbKUX HMCTOYHHKOB (PU3UUECKOTO
coJlep’KaHusl, MyOJIIMYHO MPEACTAaBIATH PE3yJIbTaThl MPOEKTHOW WM
HCCHGHOB&T@HBCKOﬁ ACATCIIbHOCTH, npu 3TOM T'paMOTHO
WCTIOJIb30BaTh M3YYEHHbIN MOHATUMHBINA anmapaT u3y4aeMoro pasjaeina
(GU3UKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBaHUI (PU3NUECKUX
MPOIIECCOB PACHPEENITh O0sI3aHHOCTH B TPYIINE B COOTBETCTBHH C




MIOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh
pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COEeP:KAHUSA
pasjiena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHMPA
®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
1.1 duzuyeckue SBICHUA: MEXaHUYECKHUe, TeIIOBBIE,
AIIEKTPUUYECKUE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE
@dwusnyeckue BenuuuHbL. M3Mepennme  usmueckmx
1.2 BennunH.  @usnyeckue  mpubopel.  IlorpemrHoctsb
n3MepeHnil. MexIyHapoHas CUCTEMA €AUHULL
EcrtecTBeHHOHayuyHBIi METOJ IMO3HAHHUA: HAOJIOJEHUE,
13 MOCTAaHOBKA HAay4YHOTO BONPOCA, BBIABUIKECHHE TUIIOTE3,
1 ' OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBICHECHUE
HaOII0/1aEMOT0 SBIICHUS
1.4 Onucanue GpU3nUeCKuX SBICHUH C TOMOIIBIO MOJIENEH
[TpakTuyeckue paboOTHI:
HH##Par##H13MepeHne pacCTOsTHUMN.
Hi#Par#t#lIamMepernne 00bEMa JKHUIKOCTH M TBEPIOTO
1.5 Tena.
#HHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenne  TeMreparypbl IpU  TIOMOILHU
KHMJIKOCTHOTO TEPMOMETPA U IaTYNKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEAEHUS O CTPOEHUU BEILIECTBA
#H##Par###CTtpoenne BelecTBa: aTOMbI U MOJICKYJIBI, UX
21 pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOCHHE BEIIECTBA
#H##Par#Ht]lBmkenne  dactuiy  BemectBa.  CBA3b
2.2 CKOpOCTM  JBIJKEHHMsSI 4acTUI[ C  TeMIepaTypoil.
BbpoyHnoBckoe nBuxenue, mubdysus
23 B3anmoneiicTBue 4acTHIl BellecTBa: MPUTSHKEHUE U
OTTAJIKHBAaHUE
HiHPar### ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE
2 ra3oB, *XMJIKOCTeH U TBEPABIX (KPUCTAJUIMYECKUX) Tel.
24 B3anMocBsA3p MEXAy CBONCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM
2.5 Oco00EHHOCTH arperaTHhIX COCTOSTHUN BOIBI
[TpakTueckue paboThI:
##H#Parfi##OLeHKa [uamMeTpa aToMa METOJIOM psJoB (C
ucronb30BanueM pororpadmii).
2.6 HH#HPar#H###0npITEl O HAOMIOJCHHUIO  TEIJIOBOTO
paciIMpeHHusl ra3oB.
HHHPar#H##0ONBITEL 10 OOHAPYKEHHUIO JIEHCTBHUA  CHI
MOJIEKYJISIPHOTO MPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

3.2

3.3

3.4

MexaHudeckoe NIBIDKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUIKEHHE

Hi#HPar##H#CKOpOCTD. Cpennsis CKOpPOCTb pu
HEpaBHOMEPHOM JBIW)KeHHH. Pacu€r mytu um BpeMeHH
JABHXXCHUA

SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiictBue
Tel KAaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja

#i#H#Parf## lnotHocTs BemectBa. CBSA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B eluHUIIe 00BbEMA BelllecTBa

3.5

Cua xak XApaKTCPpUCTHUKA BSaHMOﬂCﬁCTBHﬂ TCJI

3.6

Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
MOMOIIbIO JMHAMOMETpPA

3.7

3.8

###HPar###IBnenue TaAroTeHns M cuiia Tsokectd. Cuna
TSKECTU Ha JpYrux IuiaHerax. Bec tenma. HeBecomocTh
Cuna tpenus. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.
TpeHue B IpUpoje M TEXHUKE

3.9

3.10

3.11

#HH#Par##H#Co)keHre CWJI, HaIpaBJICHHBIX 10 OJIHOU
npsiMoi. PaBHOEHCTBYIOIIAS CUIT

[TpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOMNIA u Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTb PACTsDKEHUs (nedopMalnvu) NPYKUHBI OT
NPWIOKEHHON  cuibl.  OMNbBITEL, JAEMOHCTPUPYIOIIKE
3aBHCHMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN
dusnuecKue sIBICHNS B IPUPOAE: MPUMEPHI ABHKEHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,
JIEMICTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

Texuuueckue yCTpOﬁCTBaI AUHAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

Hasnenune TBEpAoro tera. CrnocoObl yMEHBbIIEHUS U

4.1 YBEJIMUYEHUS JaBICHUS

42 JlaBiierune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
TEeMIEPATYPhI

43 [lepenavya maBneHus TBEPABIMU TENAMHU, KUAKOCTIMU U
razamiu. 3akoH [lackans. [THeBMaTHUeCKHEe MaITHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.

4.4 IMuapocratndeckuii mapagokxc. CooOmaronecs cocyapl.
['unpaBnuuecKkue MEXaHU3Mbl
Atmocdepa 3emnu u atmocdepHoe napieHue. [IpuunHb

4.5 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT

Toppuuenu. 3aBUCUMOCTD aTMOC(HEPHOTO JIABJIECHUS OT




BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

4.8

4.9

W3mepenune armocdepnoro aasneHus. llpuGopsr s
U3MEpeHHs aTMOC(HEPHOTO JAaBIICHUS

JlefictBue KUAKOCTM M Tra3a Ha IOIPYyKEHHOE B HHX
Tesno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOAE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BBITAIKUBAKOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEN0,  NOrpyxéHHoe B  kuakocTtb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAOLIEH
CUJIbI, JIEUCTBYIOIIEH Ha TEJO B JKMJIKOCTH, OT 00bEMa
NOTPYEHHOU B KHMJIKOCTh YacTH TeJla U OT IJIOTHOCTH
xuakoctd.  KoHcTpywpoBanue — apeomeTrpa WM
KOHCTPYMpPOBaHUE  JIOOAKM W  OmpejeieHue  eé
Ipy30N0bEMHOCTH

4.10

dusnueckue  sSBICHHS B [PUPOJE:  BIMSHHE
aTMoc()epHOTO JIaBJICHHsI HA )KUBON OpraHU3M, [JIaBaHHUE
pBIO

411

TexHUYeCKHE YCTPONCTBA: COOOIIAIOIIUECST COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUAN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoOC,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPT U

5.1 Mexanuyeckas pabora

5.2 MexaHnuyeckasi MOIIHOCTb

53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
10cKocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument

5.5 I0JIE3HOTO NeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanbHast SHEPrUuM TeJa, MOJHITOrO HaJ 3eMIEN

5.7 Kunernueckast sneprus

58 ITonHas mexaHuveckas SHEPrus. 3aKOH M3MEHEHUus HU
COXpaHEeHMs] MEXaHMYECKON SHEPTHH
[TpakTueckue paboThI:
#Hi#HPar#Ht#Onpenenene paboOTHl CWIBI TPEHHS TPU

59 PaBHOMEPHOM JBW)XCHHH TeJla 10 TOPU30HTAIBHON
noBepxXHOCTU. MccinenoBaHue ycioBUl  paBHOBECUS
peruara. HMamepenue KIIJI HakIOHHON TMJIOCKOCTH.
W3yuenue 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPIUU

5.10 @usnueckue SBICHUS B IPUPOAE: pblYarM B Tele




YECJIOBCKA

TexHuueckue yCTpOHCTBA: pblYar, TMOJBUXHBIA U

5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHUS
pasaena 3J1eMeHTa
TEIUJIOBBIE AABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOI
6.1 TEOpUH CTPOEHUs BemecTBa. Macca u  pa3Mephl
Mosiekyn.  OmbIThl,  TOJATBEPKIAIOUINE  OCHOBHBIC
TOJIOXKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramimueckue u amopdHbie
Tena
OObsicHEHUE CBOWCTB razoB, )KHJKOCTEH M TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHICCKON
TEOpUU
6.4 CMauuBaHuE U KanWUISIPHBIC SIBICHUS
6.5 TennoBoe paclIMpeHue U cxaThue
6.6 Temneparypa. CBsi3pb Temmeparypbl CO CKOPOCTBIO
TETIJIOBOTO JBUKEHUS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl MN3MEHEHUs BHYTPEHHEH
' SHEPTHH: TEeIUIONEpeIaua U COBEpIIEHHE pabOThI
6.8 Buasl Tenionepenaun: TETIONPOBOIHOCTh, KOHBEKITHS,
5 W3IIy4eHUe
6.9 KonmunuecTtBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh
BeIlleCTBA
6.10 TemsmooOMeH U TemIOBOE paBHOBECHE. YpaBHEHUE
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
VnenapHas TEIIOTA INIABICHUS
[TapooGpazoBanue wu  KoHAeHcarus.  Vcmapenwue.
6.12 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
3aBUCHMOCTh TEMIEPATYPhl KUIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxaocTs BO3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEMI0TA CrOPAHUS
[Mpunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO ABUTaTels. TerioBble ABUTATENd U 3aluTa
OKpY>KaroIleu cpeibl
6.16 3aKOH COXpaHEHHs U MPEBpaIlEHUs] YHEPTHUH B TETLIOBBIX
npoiieccax
6.17 [IpakTuyeckue pabOTHI:
OnbITHI o 00HapYy>KEHUIO JIEUCTBUS cul




6.18

6.19

MOJICKYJISIPHOTO MPUTSKECHHUS.

OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOM
COJIM WJIM caxapa.

OnbIThl IO HAOJIOACHUIO TEIIOBOTO PACIIUPEHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEII.

Ornpezenienue JaBieHus BO3ayxa B OaJJIOHE MITIPHUIIA.
OneIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS
BO3/1yXa OT ero 00bEéMa 1 HarpeBaHus WU OXJIAKICHHUS.
[IpoBepka rumnore3sl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJNIOMKA KHUJKOCTH B TEPMOMETPHUECKOW TPYOKE OT
TEeMIEPaTypHI.

HaGnronenne m3MeHeHUs BHYTPEHHEW SHEPrUM Teja B
pe3ynbTaTe TeIyonepeayu 1 paboThl BHEITHUX CHIIL.
UccnenoBanue siBjeHUs! TEIIOOOMEHA MPU CMEIIMBAHUU
XOJIOJIHOW U ropsideit BOJIbI.

OmpenenieHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM MpHU TEIUIOOOMEHE C HArpeThiM METaTUYECKUM
HUAJTUHAPOM.

Omnpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliiecca UCrapeHus.

Omnpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3yXa.
OrnpezeneHne yaeIbHON TEIIOTH TUTABJICHHUS JIbJIA.

Odusnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KAaWULIPHBIE SBJICHHWS B IIPHUPOIE,
KpUCTaJJIbl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

TexHudeckue  yCTPOWCTBA:  KallWUIAPBI, MPUMEPHI
UCIIOJIB30BAaHUs KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, IMCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CTOPAHMUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanys Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KynoHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. [IpyHIUD Cyneprno3uiuu IEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. JIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. [IpoBoaHukH 1
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
NMEKTPUYECKOT0 TOKA. VICTOYHMKHN OCTOSIHHOT'O TOKA
HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOIKOCTAX U Ira3dax




Onektpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE

7.8
HaIpspDKEHUe

79 ConpoTuBieHnue IIPOBOJIHUKA. VY nensHoe
CONPOTHUBIICHNE BEILIECTBA

7.10 3akon Oma a1 y4acTka 1enu

711 [locnenoBarenbHOE W HapajUIebHOE  COEOUHEHUE
MIPOBOIHUKOB

712 PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
Hxoynsa — Jlenua

713 DNEKTpUYECKHE IENu W TMOTPEOUTENH SIECKTPUISCKON
sHepruu B ObITy. KopoTKoe 3amblkaHue

714 [TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe mosnie. MarHutHoe TIONe 3eMJId U €ro
3HAUYEHME JUJIS )KU3HU Ha 3emiie

716 OmneiT Opcrena. MarHuTHOE MOJE 3IEKTPUYECKOTO TOKA.
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

717 :‘)J'ICKTpO,I[BI/IFaTeJ'ILU MIOCTOSIHHOTO TOKa. HCI;IOJ'IIBOBB.HI/IG
3JIEKTPOJIBUTATENIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIOpTe

718 Oneitel  @apajnes.  SIBineHue  3IEKTPOMArHUTHOMN
nHaykuuu. [Ipasuno Jlenna
DIEeKTpOTreHepaTop. CniocoOsr MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIuM. DNEeKTPOCTaHITUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHHUIO DJICKTPHU3AIMN TET UHIYKIIUEH
U MIPU CONPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKU U AUDJICKTPUKH.
COopka ® mpoBepKa pabOTHl DIEKTPUUYECKON IeTH
MOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u perynmpoBaHue HAPSKEHUSI.
HccnenoBanue 3aBUCHMMOCTH CHJTBI TOKA, WIYIIIETO Yepe3

720 pPE3UCTOpP, OT CONMPOTUBJICHUS PE3UCTOPA U HANPSKEHUS

Ha PE3UCTOpE.
OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COMPOTHUBJICHUSI TPOBOJHUKA OT €ro
JUTMHBI, TJIOIAU OTIEPEYHOT0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
MOCJIeI0BATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa Ijsi CHJIBI TOKA TPH MapauieIbHOM
coeuHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PpPe3ucTop.
OmpenenieHne  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIENIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH




7.21

1.22

CHJIBl TOKa, WAYILEro 4Yepe3 JIAMIIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHSI MOCTOSHHBIX MAarHUTOB.
I/I3y11eHI/1e MAarauTHOIO 1OJIA MOCTOAHHBIX MAarHuTOB IIPpU
ux o0beauHeHUM U pasjeneHud. VcciepoBaHue
JEICTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIIME  3aBHUCUMOCTb  CHJIbI
BSaHMOﬂeﬁCTBHH KaTylmlKyu ¢ TOKOM U MarHuTta OT CHJIbI
TOKa M HaIpaBleHUs TOKa B Karymke. l3yuenue
ﬂCﬁCTBHH MAarovMTHOIrO I10Ji1 Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4eHUE paboThI
3IIEKTPOBUTATEIIS. H3mepenne KITA
3JI€KTPOJIBUTaTEIbHOMN YCTAHOBKH. OnbIThI o

HUCCICAOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCICAOBAHUC W3MEHEHMH 3HAYeHHS U HaIIpaBJICHUSA
WHAYKIMOHHOI'O TOKa

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHUS B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TIOJIE 3eMJTH, Apeiid MOIIOCOB,
POJIb MAarHUTHOTO TIOJIA AJIs )KU3HHU Ha 3emiie, MOJspHOe
CHUSIHUE

TexHudeckue yCTpPOWCTBA: DSJIEKTPOCKOIl, aMIIEpPMETP,
BOJIBTMETp, PEOCTAT, CUETUUK DJIECKTPUUECKON 3HEPrHH,
AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI,  HArpeBaTeNIbHBIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAHUTENHN, DJIEKTPOMArHuT, OSJIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa, FeHepaTop MOCTOSIHHOTO TOKa

9 KUIACC
Kon
pasena Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
MEXAHUWUYECKUE SBJIEHUA
81 Mexannueckoe JBUKEHME. MarepuaibHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimosinHelHoe nBukeHue. CpenHss
8.4 W MTHOBEHHas CKOpPOCTh Tejla NpPH HEPaBHOMEPHOM
3 JBUKECHUH
85 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHENHOE
JIBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHHME IO OKpy:KHOCTU. Ilepuon wu
8.7 yacToTa oOparieHus. JInHeWHas W yrjioBasi CKOPOCTH.
[IeHTpOCTpEMUTEIBHOE YCKOPEHHE
8.8 [lepsslii 3akoH HploTOHA
8.9 Bropoii 3akon HpioToHa




8.10

Tperuii 3akon HeroTtona

8.11

[IpuHIMI Cyneprno3UIIUH CUTT

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
MOKOs1, IPYTHe BUABI TPEHUS

Cuiia TsKECTH W 3aKOH BCEMUPHOTO TSATOTEHUS.
YckopeHnue cBOOOTHOTO IMaICHUS

8.15

JBwxenue  tuianer  Bokpyr  Comnma.  Ilepsas
KocMu4eckasi ckopocTb. HeBecoMocTh U meperpys3ku

8.16

8.17

PaBHOBecue MaTepuabHOU TOYKU. AOCOIIOTHO TBEPIOE
TEJ0

PaBHoBecue TBEpPHOro Tena € 3aKpEIVIEHHOW OCBIO
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH

8.18

HNmnynsce tena. M3menenne nmnyibca. iMmynsc cuiibt

8.19

3aKoH COXPAHCHUS UMITYJIbCa

8.20

PeakTuBHOE JBMXKEHUE

8.21
8.22

Mexanudeckasi paboTa U MOITHOCTb

Pabora cun TsxkecTH, ynpyroctw, TpeHus. CBs3b
SHEpPruu u paboTbl

8.23
8.24
8.25

[lorennmanpHasi dHEPrusi Tela, MOJHATOIO  HAJ
TMOBEPXHOCTHIO 3eMIIn

[ToTeHnmanpHast SHEPTHS CKATON MPYKUHBI

Kunernueckas sHeprus. Teopema O KHHETHYECKOU
SHEPIUu

8.26

8.27

3aKOH COXpaHEeHMsI MEXaHUYECKON SHEPIHH

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBWKEHHUS IIapuKa T0 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs: Tela MpU PaBHOYCKOPECHHOM
JIBVDKEHUH 110 HAaKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH INpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONU CKOPOCTH.
[IpoBepka THMOTE3bI: €CIU MpPH PABHOYCKOPECHHOM
JBYDKEHUHN 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHUS CKOJIbKEHUS
OT CWJIBl HOpMaJbHOrO nHaBieHus. OrmnpeneneHue
KodpduumueHTa TpeHus CKoibxkeHus. Omnpenenenue
KECTKOCTH TPYXHHBL. OmnpeneneHne padOTBI  CHIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBXKCHMH Tella TII0
TOPU3OHTAIILHON TMOBEpXHOCTU. OrmpeserneHne padoThl
CHJIBI  YOPYrocTd  INpH  HoabéMe  TIpy3a  C
WCIOJIb30BAHUEM  HEMOABM)KHOTO M IOJIBUYKHOTO
OJIOKOB

8.28

CDI/ISI/I‘-IGCKI/IG SBJICHUSA B Hpnpone: HpI/IJII/IBbI U OTJIUBHI,
nBrkeHue TiaHeT COJIHEYHOW CHUCTEMBbI, PEAKTHBHOE




10

JABYXXCHUC )KHUBBIX OPTaHU3MOB

8.29

TexHuuyeckue  yCTpPOHCTBA:  CHUAOMETpP, JaTUUKH
10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKU
KoJie0aHM|: IepUo/J, YacTOTa, aMILJIMTY1a

9.2

9.3

9.4

MaremaTuueckuit u NPY>KUHHBIN MasITHUKH.
[IpeBpamienue sHepruu npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue kosiebaHus. BwIHYXJIeHHBIC KoJieOaHUS.
Pe3onanc

Mexann4deckue BOJIHBEL. CBOHCTBa MEXaHHMYESCKHUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexaHHn4eCKUe BOJIHBI
B TBEPJIOM TeJie, CECMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wndpa3Byk u yabTpa3ByK

9.7

9.8

[IpakTuyeckue paboOTHI:

OnpeneneHue 4YacTOThl W Hepuoja  KoJieOaHMi
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacTOThl W Hepuoja  KoJieOaHMi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHMM
MOJIBEIIEHHOTO K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Iepuoja  KoJieOaHMM
NPYKUHHOTO MasATHUKa OT Macchl Tpysa. [IpoBepka
HE3aBHCUMOCTH nepuoaa KoJeOaHui rpys3a,
MIOJIBEILIEHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHsl. I3Mepenne yckopenust cBOOOHOIO NaieHus
@usnyeckue SABICHUS B IPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEWCMUYECKUE BOJIHBI,
IlyHaMH, 9XO0

9.9

TexHuueckue yCTpPOWCTBA: 3XOJOT, HCIOJIb30BAHUE
yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 3J1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBETa.
BoutHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIBI0 MOOUITBHOTO TenedoHa
dusnueckue SBIEHUS B TNPHUPOJE: OHOIIOTHYECKOE

10.5 JeHCTBHE BHJIUMOTO, yIbTpadHuOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 TexHnueckue YCTPOMCTBA: HCIIOJb30BaHNE

OJICKTPOMAariMTHBIX BOJIH JJIA COTOBOM CBSI3U




CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeta. MICTOUHHMKY CcBeTa

11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

113 Otpaxenue cBera. [1nockoe 3epkanio. 3akOH OTpaKeHUS
cBeTa

114 [Ipenomsienne cBeta. 3akOH NPEJIOMJIEHUS CBETA.
[TosnHOE BHYTpEHHEE OTpaKEHHE CBETa

11.5 JIunza. Xop jtyyen B IMH3e

116 Onrtuueckast cucrema Qoroarnmnapara, MHUKPOCKONA M
TeJecKoIa

117 I'maz xak onrtudeckas cuctema. bamzopykocts u
JTAJIbHO30PKOCTh

118 Paznoxenne Oenoro ceera B criektp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  yria  OTPaKEHMUS

11 CBETOBOT'O JIy4a OT YIJia MaJeHHUs.

N3ydyeHne xapakTepUCTHUK H300paKe€HHsI NpEIMETa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHUMOCTH  yIjla  IPEJIOMIICHHUS
CBETOBOI'O JIy4a OT yIJja MaJeHUs Ha TPaHULIE «BO3IYX —

11.9 CTEKJIO».
[Tonyyenne u300pakeHUH C MOMOILBIO coOMparolieit
JIVH3BI.
Omnpenenenne (QOKYCHOTO pacCTOSIHUA M ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnBITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITl MO BOCHPUATHIO LIBETA MPEIMETOB IpPHU UX
HaOJIIOCHNUH Yepe3 LIBETOBbIE (PUITBTPHI
®duznyeckue sBIeHUS B npupoje: 3atMeHust ConHua u

11.10 JIyHbl, 11BeTa Tel, ONTHUYECKHE SBJICHHS B aTMmocdepe
(uBet Heba, pedpakius, pagyra, MUpax)

11.11 Texnuueckune YCTpOMCTBA: OYKH, IIEPUCKOII,
¢doTroanmnapar, ONTHYECKUE CBETOBOIbI

KBAHTOBBGIE SABJIEHUA

121 OmnbiTel Pezepdopna u miaHeTapHas MoOJENb aTOMa.
Mogens aroma bopa

122 Hcnyckanne u morjiouieHre cBeta aTtoMoM. KBaHTHI.
JIunenyaTele CIIEKTPHI

12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3ITydeHHs

12 124 Crpoenne aromHoro sgpa. Hyknonnas  monens
' aTOMHOTO siipa. M3oTons!

125 PaguoaxkTtuBHble npeBpameHus. Ilepuon momypacnana
aTOMHBIX sI7IEp

126 Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0OBOrO U
MaccOBOI'0 YHUCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU




PeaKHI/II/I CHUHTE3a U ACTICHUA AOEP. Hcrounukn OHEpIrun

12.8 N
CounHua u 3B€311
129 Snepnas _ OHEpreTHKa. JleiictBue  paguOAaKTUBHBIX
U3JIy4EHUH HA )KUBbIE OPraHU3MbI
[IpakTryeckue paboOTHI:
HaGntoneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanne TpeKOB: M3MEPEHHUE SHEPrUU YaCTULIBI
0 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO GoHA
®usnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PaaUOAKTUBHOE H3JIy4eHUE IPUPOIAHBIX MHHEPAJIOB,
JEICTBUE pAaJUOAaKTUBHBIX M3IYyYEHMM HAa OpraHusM
YyeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMETP, KaMEpa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOro yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
M TO03HAaBa€MOCTH SBJIICHUH IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKM B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUMYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKHUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUM

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEUIECTBAa, O (U3MUECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3Inyarh SBICHUS [0 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOIIeM MHpE, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bianenne ocHOBamMu IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKU W HMCIOJIb30BAaHUE WX I pPEHIeHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKHE 3aKOHBI

YMeHne onuchIBaTh U3YYeHHBIE CBOWCTBA Tell U (PU3MUECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenne ocHoBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4YETOM
coOIIIO/IeHHsI TTPpaBUII O€30MacHOro TpyJa: HaOoJleHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyMOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 PE3yIbTAThI, (POPMYIUPOBATH BHIBOIbI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
HKCMEPUMEHTAJIbHYIO YCTAaHOBKY 10 HWHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHOU MOTPENIHOCTH Pe3yIbTaTOB U3MEPEHHN;
IIPOBEJEHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, IENIATh BHIBOJIBI IO PE3yIbTaTaM
HCCIIE0OBAHUS

[TonnManne  XapakTepHBIX  CBOMCTB  (DM3UYECKUX  MOJCNIEH




(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, I[UIAHETApHas MOJEIb aToMma,
HYKJIOHHas MOJIeJb aTOMHOTO sJipa) U yYMEHHE MPUMEHITh HX IS
00BsiICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX
SBIICHU, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemarh pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBalOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIAT HEAOCTAIOLIME JIaHHbIE, BbIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXouMBbIE JUIsl €€ pelIeHMs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
HOPOBOJUTh PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeIMUMHBI, IOJIyY€HHOM! IPU PEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHHA ¥ HEOOXOAUMBbIe (PHU3MUECKUE
3aKOHOMEPHOCTHU

10

11

YMeHue ucCnonb30BaTh 3HAHUS O (U3MYECKHUX SBICHUSX B
MOBCEIHEBHON KM3HM Il oOecrneyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
HKOJIOTMYECKOTO TOBEJACHUS B OKpYKaloUleil cpene; MOHUMaHHE
HEOOXO/MMOCTH MPUMEHEHHs JOCTHKEHMHA (UMK U TEXHOJIOTUH
JUISL pallMOHAJIbHOTO MTPUPOIONIOIb30BaHUS

OnelT moucka, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(GU3NYECKOro COAEp)KaHUs C MCIOJIb30BaHHEM HH(POPMAlMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OLEHUBATh JOCTOBEPHOCTH
NOJy4eHHOM MH(OpMAIlMM Ha OCHOBE HMEIONIMXCS 3HAaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJNb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3UYECKOT0 CONEep)KaHUs, CIPAaBOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiajgeHHe 0a30BbIMM  HaBBIKAMU  NpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApYryl0; yMEHHE
Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHue. Cpenuss ckopocts. Dopmyna amns
1.2 BBIYUCIICHUS CpeTHEH cKopocTH: Vv = S/t
PaBHOMepHOE NpsIMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJMHATHI Tejla OT
BPEMEHHU B CIy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 X7 =Xp T U.'\f
I'paguku 3aBUCUMOCTH OT BPEMEHHU I IPOEKUUU CKOPOCTH, MPOEKIHUU
[EepEMELICHUs,, IyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEWNHOM
JIBIDKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO IBUKEHUS:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
Fan
@opmynbl UId MPOEKIUU MEPEMEIICHUs], MPOEKIUU CKOPOCTH M IMPOEKIHMH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM IPSMOJINHENHOM JIBUKCHUM:
2
14 'SI(F)ZD‘}IIF_'_HJ('E‘
U.\'('() =Up, T4, 1,
a.(f)=canst,
UIIL - Ul.'rL =2£T_T.S'_T
I'paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, TNPOEKIUU
CKOPOCTH, NPOEKLUNU IE€PEMEIIEHUS, KOOpAUHATHl IPpU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JABUKEHUU
Cpobonnoe nageHue. GopMysibl, ONMCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela I10
BEepPTUKAIM (IBHKEHHE Tela BHHM3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHH /s MPOEKLUUU YCKOpPEHHS,
NPOEKIMM CKOPOCTH M KOOPAMHATBI NpPU CBOOOJHOM TMAaJeHUM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUs Tejla M0 OKpyxkHocTh. Hampasnenue
CKOpOCTH.
@dopmyna A8 BBIYHUCIEHUS CKOPOCTH 4YEPE3 PaanyC OKPYKHOCTH M TEPUOJ
oOparreHus:
1.6
L= iMR
T
IlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue I€HTPOCTPEMHUTEIBLHOTO
yckopeHus. @opMyiia JUisl BBIYUCIEHUS YCKOPEHUS:




R
®dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHUS:
Y
T

1.7

1.8
1.9

1.10

1.11

Macca. I[InoTHOCTB BCIIIECTBA. CDopMyna JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH

_m
v

Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
B3aunmoneiictue ten. Tperunii 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHI/Ie IMOKOs U TPECHUC CKOJILXKCHUA. d)opMyna IJI1 BBIYUCIICHUA MOAYJISA CHJIbL
TPCHUS CKOJILXKCHUA:

FTP:M-N

Hedopmanust Tena. Yopyrue u Heynpyrue nedopManuu. 3aKOH yYIPyroi
nedopmanuu (3akoH ['yka):

F=k-Al

BcemupHoe Tarorenne. 3aKkoH BCEMUPHOTO TATOTEHUS:

My - 114
F=G.-—L1_2

I'E
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TIaJCHUSI.

®opmyna 17151 BHIYUCIICHUS CHIIBI TSHDKECTH BOIM3H moBepxHocTy 3emin: F = mg.
JBmxenue mnanet Bokpyr CosHna. [lepBast kocMu4eckasi CKOpOCTb.
HesecoMoCTh U nieperpysku

1.15

Hmnynbsc Tena — BeKTOpHas pu3ndeckas BeIMInHa.
D=mi

Nmnynsc cuctemsl Tei. M3menenne umnyinsca. FMIynbc cuiib




1.16

3akoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CUCTCMBEI TCII:
D=0+, U, =const

PeaktuBHOE JABHKCHHEC

1.17

1.18

Mexanunueckas pabora. @opMysia IS BEIYUCICHHS PAOOTHI CUJIBL:
A=Fsooso
MexaHudeckasi MOIIIHOCTD:

A
r

N=

Kunernueckas u noteHuanbHas 3Heprust. QopmMyiia sl BBIYUCICHUS
KUHETUYECKON IHEPTHMU:

2
Teopema o kunetnueckou s3ueprur. opmyna A BBIYUCICHUS TOTEHIIUAIbHOM
SHEPIruu Teja, NOAHATOIO
HaI 3eMIIEH:

E,= mgh

1.19

Mexanuueckas OHCPIruAi:
E=E;+E,
3aKoH COXpPAaHCHUA MEXaHHYeCKOM SHCPIUHU. CDOpMYJ'Ia AJIs 3aKOHA COXPaHCHUA

MEXaHMYECKOI 3HEepruu B OTCYTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW DHEPIUU IIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

1.21

[TpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXaHUKH.
Peruar. Moment cuier; M - FI.
YciioBue paBHOBECHSI phlvara:

M +M, +..=0
[TonBwxHbIM 1 HenoABMKHBIN 0510KU. KITJ] mpocThIX MeXaHU3MOB,
n= Aﬂmma

14'3&1‘1:&‘15!

JlaBienue TBEpIOTO TENA.
dopmyna 1Sl BRIYUCIICHUS TaBICHUS TBEPOTO Tea:
F
P=—=-
JlaBieHue ra3a. ATMOC(EepHOE aBICHHE.
['mapocraTudeckoe JaBlieHHE BHYTPH KUIKOCTH.
@opMyiia U1l BBIYUCICHUS TaBJICHUS BHYTPHU KUIAKOCTHU:

p=pgh+p_,




1.22

3akoH [lackans. ['unpaBnuueckuii npecc

1.23

3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIIKUBAIOIICH CHUJIBI,
JICHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:

F_jlm_ =pgV

Vcnosue nnaBanus tena. [InaBanue CyI0B M BO3QYyXOIlJIaBaHUEC

1.24

Mexanunueckue KosiebaHusa. AMIUINTYIa, MEPUOJ U 4YacToTa KojieOaHWM.
dopmyrna, cBA3bIBaIONIAs YACTOTY M MEPUOJ] KOIEOaHUI:

1.25

MaremMaTtnueckuii W IpYKUHHBIA MasATHUKU. [IpeBpamieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

1.26

38.TYX3.IOH_II/IG KoJIe0aHusL. BBIHY)KIICHHBIG konebanus. Pe3oHanc

1.27

Mexanuueckue BOJHBI. [IpoJosIbHBIC M TONEpPEYHbIC BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb PAaCIPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

1.30

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha T'PaHHIIE
nByX cpen. MHdpa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomoi

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBL;, KO3(PPUIIMEHTa TPEHUSI CKONbXKEHHUS; pabOThl CHIIBI TPEHHUSI, CHUJIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl U  IepHoja
Kosie0aHuM MPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO Ha phlvar;
paboThl CWJIBI YNPYTrOCTH MPH MOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; paboOThI CUIIBI YIPYTOCTH NMPHU MOABEME I'py3a € MOMOIIBIO MOABUKHOIO
O1oKa.

WccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM
4acTU TeJla U OT IJIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPY)KUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrjla HakJIOHa HAMpaBIISIONICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHUKAa OT JUIMHBI HUTH; MEpUoJa
Kojie0aHui MPYXUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIe/IOBaHNE HE3aBUCHUMOCTU TepHoja KoyieOaHUH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pbluara

Qusuueckue sA61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXKUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TMPUIUBBl U OTJIMBBI, JBM)KEHHE IUIaHeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE JIBUJKEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHALOMETP, NAaTYMKU IOJIOKECHHUS, PACCTOSHUSA U
YCKOPEHHS, AWHAMOMETD, IOALIUIIHUKU, PAKEThbl, pblYar, IIOABUKHBIM U
HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE MEXAHU3MbI B OBITY,




COOOILAOIIUECs] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU  CTPOEHHUS
2.1 BemiecTBa. Mojienu TBEPIOTO, KUIAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHble Tena
29 JBwxenne wyactuy BemiecTBa. CBSA3b CKOPOCTHM  JABMXKEHUS 4YacTHL C
Temneparypoil. bpoynoBckoe nBmkenue, muddysus
2.3 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
2.4 TenoBoe pacHIMPEHHUE U CKATHE
2.5 TennoBoe paBHOBECHE
26 BHYTpeHH}Ijl sHeprusi. PaGora u Teronepenaya Kak CHOCOObl M3MEHEHUS
BHYTPEHHEH YHEPruun
2.7 Bujpl Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3TYyUEHHUE
HarpeBanme wn oxnaxaeHue Ten. KoiaudecTBO  TEIUIOTHL. Y IENIbHAS
TEIUIOEMKOCTb:
28 O=cm(t,—t,)
3aKOH COXpaHEHHUs PHEPrMM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:
29 0+0 +..=0
1T To
Ucnapenne u xoHaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPruyM B MPOLECCE
210 uClapeHuss M KoHAeHcauuu. KurneHue IKUIKOCTU. YenbHas TermioTa
napooOpasoBanus: L = Q/m
2.11 BnaxuocTs Bo3yxa
IInaBnenne w Kpucraimsanus. II3MeHeHHe BHYTPEHHEH DOHEpPIuM IpH
MJIaBJICHUU U KPUCTAUIM3AIMH. Y IeTIbHAs TEIJIOTA IJIABJICHUS:
2.12 }L—Q
m
BHyTpeHHss sHEprus cropanus TOIUIMBA. Y AefbHAs TeIIOTa CropaHus TOIUIMBA:
2.13 g=0Q/m
2.14 [Tpuntumne! padoTs! TeroBsix ABuraTeneit. KI1J[ rermoBoro aeurartess
IIpakxmuueckue pabomoi
N3mepenne ynenpHOW TEIUIOEMKOCTH METAJUIMYECKOIO LIMWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (DUKCHPOBAHHOM
215 Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,

OTJAHHOI'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIIYCKAaHUA €ro B BOAY KOMHATHOH
TCMIICPATYPHhI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO31yXa, y,[[CJII:HOﬁ TCIIJIOThI
IUIaBJICHUA  JIbJA. I/ICCJ'IGI[OBaHI/Ie U3MCHCHUA TEMIICpATypbl BOJAbI IIPHU
Pa3JIMYHBIX YCJIIOBUAX; SBJIICHUSA TEII00OMEeHa npu CMCIIMBAHHUU XOJIOI[HOfI n




ropsiuel BOJIbl; Mpolecca UCIapeHusl

Duszuveckue sA61eHUS 8 npupode: IIOBEPXHOCTHOC HATSXKCHUEC W KaIllUJIJISIPHBIC

2.16 SBJICHUSI B TMPUPOJIC, KPUCTAUIBI B mpupoje, uzinydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEs, CHEeTa
Texnuueckue ycmpoticmea: KanLISAPbI, TPUMEPBI UCIIOIb30BAHMS KPUCTAILIOB,

517 JKUJIKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHHS

' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATI'HUTHGLIE SIBJIEH A

3.1 Onexkrpu3zanus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsii0B

3.2 B3aumogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

34 Dnekrpuueckoe Tmone. Hanpspk€HHOCTh  AyiekTpuueckoro moiist. [IpuHImm

' CYMEPIIO3UITUH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »snextpuyeckux 3apsaoB. JlelicTBHE 3IIEKTPUUECKOTO IO Ha
' ANIEKTPUYECKUE 3apsi/ibl. [[pOBOTHUKY U JUAICKTPUKH
[TocTostHHBIN AIEKTPUUYECKU TOK. JlelicTBHs 3nekTpruyeckoro Toka. Cuia Toka.
Hanpsioxenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma aiis ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETUHEHHE POBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUSI:
U=U;I=1+1I; Rz%.
Cwmenranabie COeTMHEHUS TTPOBOTHUKOB
310 Pabora u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[>oyins — JIeHna:
2
311 QO=I"-R-t
312 OnbiT Opcrena. MarHuTHOE IMOJIE MNPSIMOTO MPOBOJHHUKA C TOKOM. JIMHUM
' MarHUTHOW WHIYKIIHH
313 MarautHoe IIOoJ€ TIIOCTOSHHOIO MarHurta. B3auMopaeiicTBHE NTOCTOSHHBIX
' MarHuToB
3.14 JleficTBME€ MarHUTHOTO TIOJIsI HA MIPOBOAHUK C TOKOM
3.15 Onbiter @apazes. SBnenue sneKTpoMaraHuTHON UHAYKIMU. [IpaBuno Jlenma




IIpaxmuueckue pabomoi

W3mepeHne  3JIEKTPUYECKOIO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHS Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

3.16 COIIPOTHUBIICHUS OT JUTMHBI IPOBOJIHUKA, IJIOMIAIN €r0 MONEPEYHOTO CEYCHUS U
YJI€IbHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBmiia U AJIEKTPHUYECKOTO HAIMPSDKEHUS MPU TOCIEI0BATEIEHOM
COCMHEHUU NPOBOJHHMKOB; IpaBWJa Uil CUJIbI DJIEKTPUYECKOIO TOKa IpHU
[1apaJuIeJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)
Qusuueckue a6leHUs 6 Npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE ToJe 3emiu, Ipeld Mmoaocos,
POJIb MAarHUTHOTO TIOJIS JUIS XKU3HH Ha 3eMile, TOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  JIEKTPUYECKOW  DHEPIuH,  IEKTPOOCBETUTENbHBbIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
HPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJABUTATENb IOCTOSHHOTO TOKa,
TeHEPaTop MOCTOSHHOTO TOKa

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mojeinb cBeta. IIpsMonuHeliHOe paclipoCcTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaiio

3.22 [TpenomiieHue cBeTa. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucniepcus cBera

324 Jlunza. Xox nyueit B nuH3e. POKycHOE paccTosHME JUH3bL. ONTHUECKas Cuila
mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsI
Ilpakxmuueckue pabomul
W3mepeHne onTu4eckol cuibl coOuparoie JuH3bI; (OKYCHOTO pPacCTOSTHHS
cobuparonieid JMH3bI (MO CBOMCTBY paBEHCTBa pa3MepoOB IpeAMeTa U
M300paKeHMsI, KOT/Ia MpeIMET PACIOJOXKEeH B JBOWHOM (OKyce), MoKazaTels

3.26 IIPEJIOMJIEHUS CTEKIIA.
UccnenoBanue cBoiicTBa M300pakeHUs, TOJYICHHOTO C IIOMOIIBIO0 COOMPAFOIIIEH
JUH3BI; WU3MEHEHHs (OKYCHOIO pAcCTOSIHUSL JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIyda OT yTIJjla MaJeHUs] Ha TPaHHIIe
«BO3JYX — CTEKJIO»

307 Qusuueckue ssnenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
ONnTHYECKHE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

328 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
CBETOBO/IBI

4 KBAHTOBBGIE SABJIEHUA

41 PagnoaktuBHOCTH. Anb(da-, Oeta-, ramma-uznydyenus. Peaknuu anbda-u Oera-
pacrazaa

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-uactuil. InanerapHas Moienp aToma

4.3 CocraB atromHoro spa. M3oronsl

4.4 [Iepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOT'O YHCEIN

4.6 Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,




4.7

KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPHUPOJIHBIX MHUHEPAJIOB,
JIEUCTBHUE PAJUOAKTUBHBIX U3J1yYEHUN HA OPraHU3M 4YeIOBeKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBUAYAIBHBIN J03UMETp, Kamepa
Bunbcona, sijepHasi sHepreTuka
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