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MOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO OO0IIero oOpa3oBaHMs COCTaBlieHAa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMU K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéroM
dbenepasibHON paboueld mporpamMmbl BocmUTaHUsT W KOHIENIMM TpemnojaBaHus y4eOHOTO
npeamera « PU3nKay.

[Tporpamma mo ¢u3MKe HAa YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTaBJIE€HA Ha
OCHOBE TIOJIOKEHUN W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOM Tporpammbel, mpeactaBieHHbx B DOI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUA M KOHLENIMHM MpernofaBaHUs y4eOHOTro
npeaMmera «Pusukay.

Copepxanue  mporpaMMmbl 10 (U3MKE  HampaBiIeHO  Ha  (OpMUpPOBaHHE
€CTECTBEHHOHAyYHOM TI'pPaMOTHOCTH OOYYarOUIMXCS U OPraHu3alMi0 H3y4eHUs (QU3UKU Ha
JeSTeIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO
npenmera B peanuzanuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIPEAMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIETr0 00pa30BaHuUs.

[IporpamMma no (u3MKe ycTaHABIMBAET paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyueHus (mo KJjaccam), NpeIiaraeT NPUMEPHYIO TOCJIEJOBATEIbHOCTE H3YUEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTMUKE pa3BUTHUA MPEAMETHOTO COJEp)KaHUS U Yy4yeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCsl.

[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOAMYECKONW MOMOIIU YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MpeIMETY.

OwusnKa ABISETCS CUCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLECCOB U SABJICHUH, M3YYaeMbIX XHUMHEH,
O6uosorueit, actpoHomuel u ¢uzndyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTHUHY MHUpa, MPEeJOoCTaBiseT HaumOojee siCHble OOpa3ipl MPUMEHEHHS HAay4HOTO MeETOoja
MIO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUs JOCTOBEPHBIX 3HAHHUIA O MUPE.

OpnHa U3 rIaBHBIX 3a7ad (pU3NYECKOro 0Opa3oBaHUS B CTPYKType oOmiero oopazoBaHuUs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHOHAY4YHON TIpaMOTHOCTH W HHTEpeca K Hayke Yy
00yyJaromuxcs.

N3yuenne ¢uznkun Ha 0a30BOM YPOBHE IMPENIOJaracT OBJIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

® HAay4HO OOBSICHSTDH SIBICHUS,

® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

® HHTEPNPETUPOBAThH JAaHHBIE U UCIIOJIb30BAaTh HAyYHbIE JOKA3aTEIbCTBA JJISl IOJTYyYEHUS

BBIBOJIOBY.

Ilenmn w3yuyeHus (PU3MKKM HAa YPOBHE OCHOBHOTO 0OOIIEro oOpa30BaHUS OIpEICICHBI B
KOHLIETIIIUK TpenojaBaHus ydeOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepannu, peaqu3yomux OCHOBHbIE 001e00pa3oBaTeIbHbIE IPOTPAMMBI.

Llenu u3yyenus GU3MKU:

e mpuoOpeTeHHWe HHTEpeca M CTpPeMJICHHs OOydJalomMXCsl K HAyYHOMY H3YUCHHIO

IIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e Dpa3BUTHE TMPEIACTABICHHA O HAYYHOM METOJ€ TIO3HAHUS M  (OPMHPOBAHUE
HCCJIEIOBATENILCKOIO OTHOIIECHHUS K OKPY>KAIOLIUM SIBJICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4EeHUS OCHOB CTPOCHHS
MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE NPEJCTABICHUN O PONK (HUUKU AJIS1 PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TPEJACTABICHUH O BO3MOXHBIX cdepax Oyaymie npodeccnoHaIbHON
JIeATETLHOCTH, CBSA3aHHOM ¢ (PM3UKOMN, MOATOTOBKA K JaJIbHEHIIIEMY O0YYEHHUIO B 3TOM
HaTPaBIICHUU.

JocTiwkeHne STHX Ienedl mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOI'O OOILEro

o0pa3oBaHMs 00ecneunBaeTCs PEIICHUEM CIICAYIONINX 3a/1a4:

e [puoOpeTeHHe 3HAHMKW O JTUCKPETHOM CTPOCHMH BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHHWEe YMEHHHA ONHCHIBATH M OOBSACHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEHICHUS MPOCTEHUIIMX pPACYETHBIX 3a1a4 C HCIHOJIb30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAaKTUKOOPUEHTHUPOBAHHBIX 3a7ay;

e pasBUTHEC YMEHUH HaONIONaTh TPUPOIHBIC SBJIICHUS W BBIMOJHITH  OIBITHI,
nabopaTtopHble pabdOThl M OSKCIEPUMEHTANbHBIE MCCIEIOBAHUS C HCIOJIb30BAaHUEM
HU3MEPUTENbHBIX TPHOOPOB;

® OCBOCHHE MPUEMOB PabOTHI ¢ UHpopMalnuell (U3NYECKOTO CONEp)KaHus, BKIIOYas
HHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSIX (U3WKH, aHadu3 M KPUTUYECKOE
OlLICHMBaHUE MH(OpPMALINU;

® 3HAKOMCTBO cO cepamu npodeccrnoHaNIbHON ASSITETbHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIKCHHUSIX (PUINICCKOM
HayKH.

OO6riee 9MCIIO YacoB, pEKOMEHIOBAHHBIX ISl M3y4deHUs (U3MKKA Ha 0a30BOM YpPOBHE, —

238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B Hefleln0), B 8 kiacce — 68 "acoB (2 yaca B HEJEIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJICIIO).

[Iperyiaraemelii B mporpaMMe o (Qu3MKe NepedeHb JabopaTOpHBIX pabOT M OIBITOB
SBJISIETCSA PEKOMEHAATENIbHBIM, YUUTENb JeNIaeT BHIOOP NMPH MPOBEICHUH JTa00paTOPHBIX paboT U
OTBITOB C YYE€TOM MHIUBUYaJIbHBIX OCOOEHHOCTENW 00Yy4arOIUXCsl, CIIUCKA SKCIIEPUMEHTATIBHBIX
3aJlaHul, MIpeJIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 9K3aMEHa 10 (U3HUKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC
®Du3uka U eé pojib B IO3HAHUM OKPYKAKOIIEro MUpA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNUUMHBL M3Mepenue ¢usnueckux BeauuuH. Duszndeckue MTPUOOPHI.
[TorpemnocTs n3MepeHuit MexayHapoiHas cucTeMa €IMHHIIL.

Kak ¢u3uka u apyrue ecrecTBEHHblE HayKH HM3y4aroT Hpupoay. EcrecTBeHHOHay4dHBIN
METOJ TMO3HaHUA: HaOIIOJeHUE, IOCTAaHOBKA HAY4YHOIO BOIPOCA, BBIJBUKEHHME THUIOTE3,
HKCIEPUMEHT 10 TPOBEpPKE THUNOTEe3, OOBsACHEHHE HalmonaemMoro spiueHus. Onucanue
(bu3nyYecKuX SBJIEHUHN C TIOMOIIBI0 MOJIETEH

Hemoncmpayuu.

1. MexaHndeckue, TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. ®wusznueckue MpuOOPHl U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJIOrOBBIM M IM(PPOBHIM

npudopom.

Jlabopamopuwie pabomut u onvimol.

OnpezaeneHue LEHbI IEIEeHUS MKalbl U3MEPUTEIBLHOI0 IpUoopa.

H3mepenne pacCTOSHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TeNa.

Onpenenenue pasmMepoB MajbIX TeEJl.

W3mepenne TeMiiepaTypbl MpPH IIOMOINM KUAKOCTHOIO TEpMOMETpA U JaT4MKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wHCCICIOBAHUS TIO IMPOBEPKE THUIOTE3BI: JANBHOCTH IMOJETA IIApUKa,
MYLEHHOTO TOPU30HTANIbHO, TeM O0JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHaya/ibHBIE CBEIEHUSI 0 CTPOEHUH BellecTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OIBITH, JO0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTuil BemiecTBa. CBSI3b CKOPOCTH JBHIKCHHSI YaCTHUI] C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzauMopeiicTBue dYacThll BeHIECTBAa: MNPUTSHKCHHE U
OTTaJKWBaHUE.

ArperaTHple COCTOSIHMSI ~ BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH ¥  TBEPABIX
(KpHCTAUTMISCKUX) Tel. B3aMMOCBS3b MEXIy CBOMCTBAMH BENISCTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHUSL.

2. Ha6monenue nuddysum.

3. HaGmronenue siBiIeHHA, OOBSICHSIONIMXCS MPUTSHDKCHUEM I OTTAIKMBAHHEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. OueHka AuaMeTpa aToMa METOJIOM PSAOB (C UCIIONIb30BaHueM (Gororpaduii).

2. OmbITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbITHI IO 0OHAPYIKEHUIO ACHCTBHSI CHII MOJICKYJIIPHOTO MTPUTSKCHUS.

JBukxeHHe U B3aUMOJIeliCTBHE TeJl.



Mexanudeckoe nBrkeHHe. PaBHOMepHOe W HepaBHOMepHOE ABMXKeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUH. PacdeTr myTu U BpeMEeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUUHU. B3aumopeicTBue Ten Kak NPUYMHA HU3MEHEHUs
CKOpPOCTH JBIKEHHUs Tel. Macca kak Mepa uHepTHocTu Tena. [lmoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEeMa BEIIECTBA.

Cwia kak XxapakTepucTHkKa B3aumojenctBus Ttei. Cuiia ynpyroctd M 3akoH [yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBleHHE TATOTeHHMs W cuia TsbkectH. Cuiia
TSOKECTH Ha Jpyrux miuaHetax. Bec Ttema. HeBecomocTs. CnokeHue cuil, HaImpaBJIEHHBIX I10
onHOI npsimoii. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habintoienne MexaHn4ecKkoro JBUKEHUs Tena.

N3MepeHne CKOpOCTH NPSMOJIMHEUHOTO ABUKECHHUS.

Habntoienue siBieHUs] UHEPITUH.

Habmtoienne n3MeHeHUs] CKOPOCTH MIPH B3aUMOICHCTBUU TEll.

CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TE.

CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJJHON MPSIMOM.

ﬂaﬁopamopubte paoomul u onvimol.

1. OmpeneneHre CKOpPOCTH PABHOMEPHOTO JBHWKEHHUS (IIapuKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajee).

R

2. OrmpeneneHne CpeIHEW CKOPOCTH CKOJBXKEHHUS OpycKa WM IapuKa MO HAKJIOHHOMN
IUIOCKOCTH.

3. Omnpexenenue MIOTHOCTU TBEPAOTO Tea.

4. OmpIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh pacTsDKeHUs (aedopmariui) IpyKuHBI OT
MPUII0)KEHHOM CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUSI OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEI.

JlaBJyieHre TBEPIABIX TeJl, )KMAKOCTEH U ra3os.

Hasnenune. CiocoObl yMEHBIIICHUS ¥ YBEIMYCHUS 1aBlieHUs. /aBienue raza. 3aBUCUMOCTh
JaBJIeHUS Ta3a oT o0bema, Temmnepatypsl. [lepenaya gaBieHus: TBEpAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [TneBmMaTnueckue MamuHbl. 3aBUCUMOCTDH JABICHUS KUAKOCTH OT
rryounbl.  [mapocratudeckwmii  mapagokc. CooOmarommecss cocyabl.  [mapaBnmueckue
MEXaHU3MBI.

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHUS BO3IYIIHOM
obonoukn 3emumn. Onbit Toppuuermnn. M3mepeHue aTtMocepHOTO NaBiICHHS. 3aBUCHUMOCTH
atMochepHOTO JIaBIeHUS OT BBICOTBI HaJ YypoBHeM wMops. [Ipuboper misi u3mMepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromnias (apxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBhI.

[lepenava naBiaeHUs )KUIKOCTBIO U Fa30M.
Coobmaromuecs: cocyabl.

I'mnpaBnnyeckuii npecc.

[TposiBneHue necTBUs aTMOCHEPHOTO TABJICHHS.
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3aBUCHMOCTh BBITAIKUBAIONMICH CHJIBI OT 00bEMa MOTPYKEHHOW dYacTH Tela |
IUIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

YcinoBue 1naBaHMS TeJ: IUIABAaHWE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIECHHUS MIIOTHOCTEH Tela M KUIKOCTH.

Jlabopamopuwie pabomut u onvimol.

I.

HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B KUIAKOCTD
YacTH TeJa.

OmnpeneneHne BBITAIKUBAIOUIEH CHUJIBL, JEHCTBYIOIIEH Ha TeNo, IMOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAJIKMBAIOLIECH CHJIBI, JCHCTBYIOLIEH HA TEJIO B
JKUJKOCTH, OT MacChI TeJa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJIO B KHJKOCTH, OT 00bEMA MOrpyKEHHON B JKUAKOCTh YACTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKM U OIpeleeHue eé
TPYy30MOJBEMHOCTH.

Padora u MmomHOCTH. DHEprus.
Mexanunueckas pabota. MOIIHOCTS.
[IpocTpie MeXaHU3MBbL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. llpaBuiio paBHOBecus

peiuara. [IpuMeHnenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
Koaddunment mnonesnoro neiictBus (mamee — KIIJ[) mpocteix MexanusmoB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHetnmueckas W noTeHUMalbHas »Heprus. I[IpeBpaiienue
OJHOTO BHJIa MEXaHUYECKOUN SHEPTHUH B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimel.
1. Omnpenenenve paboOThl CUIbBl TPEHUS TPU PABHOMEPHOM JBMKEHHM Tejla IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycioBUil paBHOBECUS pblyara.
3. Uzmepenue KIIJl HaKIOHHON MIOCKOCTH.
4. W3ydeHne 3aKOHA COXpPaHEHUS MEXaHUYECKOM SHEPTUH.
8 KUIACC

TenioBble ABJICHUA.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpuu CTpOeHMsI BellecTBa. Macca

U pa3m

Cpbl aTOMOB H MOJICKYII. OHBITLI, MMOATBCPXKAAOIIUEC OCHOBHBLIC ITOJIOKCHUA

MOJICKYJISIPHOKHHETHYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOT0 COCTOSIHUM BemecTBa. Kpuctammudyeckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, JKUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KMHETHYECKOW Teopur. CmauuBaHWEe W KaNWUISIPHBIC sIBICHHUS. TeruioBoe
pacIIMpeHne U cxaTue.

Temmnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBW)XCHHUS YacTHIIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUSI BHYTPEHHEM »JHEpruu: TeIuionepenadya u
coBepluieHre padboThl. Buasl Teronepenaun: TeIIONpPOBOAHOCTh, KOHBEKIUS, H3ITYUCHHE.



KonuuectBo TemioTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue u oTBepaeBaHUE KPUCTATTMUYECKHX
BEIIECTB. YelbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u KoHIeHcauus. VcmapeHwue.
Kunenue. YpaenpHass Temiaora mapooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEPATypbl KWUIEHHUS OT
aTMOC(hepHOTO JTaBJICHHUS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y IeJbHas TEMJI0Ta CrOpaHHusl.

[Tpunuuner pabotel TemnoBbix aAurarenei KIIJ[ rtemmoBoro nsurarens. Temnosbie
JIBUTATEJIH U 3alATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILECHHS SJHEPTUH B TEIUIOBBIX MPOLECCaAX.

Hemoncmpavyuu.

HaGmronenne 6poyHOBCKOTO JBHKEHUS.

Ha6monenue nuddysun.

Habmtoienue siBineHni cMauMBaHUsI U KaMJUISIPHBIX SBJICHUM.
Habmtoienue TemnaoBoro pacivpeHust Ted.

M3MeHeHne 1aBlieHus ra3a Ipu U3MEHEHUHN 00bEMa U HarpeBaHUM UJIU OXJIAXKACHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Bunael Temionepenayu.

OxJaxeHre Ipy COBEPIICHUH PaOOTHI.

9. HarpeBaHnue npu coBepiieHUN pabOThl BHEIIHUMU CHUIIAMHU.

10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

11. HabGnroneHve KUMeHwus..

12. HabnroieHue moCcTOSIHCTBA TEMIIEPATYPhI MPH TIIABICHUH.

13. Monenu TerioBbIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimel.

OnBITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
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OnbITH IO HAOIIOIEHUIO TETUIOBOTO PACHIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEL.
Ornpesenenne 1aBIeHUs BO3AyXa B OAJTOHE IIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIEHUS BO3[yXa OT €ro o0béMa u
Harpe€BaHud UKW OXJIAXKJICHUA.

SNk

6. IlpoBepka rUIIOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HabmroneHue n3MeHEHHsI BHYTPEHHEH 3HEpruM Teia B pe3yibTaTe Telvlonepesadd U
paboThI BHENTHUX CHIL.
8. HccnenoBanue siBieHMs TEIIO0OMEHA IPU CMENIMBAHUH XOJIOJIHOM U ropsiueil BOJIbI.
9. OmpeneneHne KOMWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM IpH TEIIOOOMEHEe ¢
HarpeThiM METAJUIMYECKUM LIMIINHAPOM.
10. Onpenenenue yaelbHON TEIUIOEMKOCTH BEIIECTBA.
11. MccnepoBanue npouecca HCapeHus.
12. Onpenenenue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIJIOTHI IUIABJICHUS JIbJA.
DJleKTpuYecKHe 1 MATHUTHBIE SIBJICHUS.
Onexktpuzanus Ten. J[Ba poja 3leKTpUYECKUX 3apsiioB. B3anMmopelicTBre 3apsKEHHBIX
tes. 3akoH KyiioHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX Tell OT BEJIUYMHBI
3apsiI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuyeckoe mojie. Hanpsok€HHOCTE anekTpudeckoro moss. [IpuHunm cynepno3uiuu
AIEKTPUYECKHUX ToJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu 3ieKTpudecKuX 3apsoB. DJIEMEHTAPHBIA 3JeKTpUuecKkui 3apsn. CrpoeHue
atoma. [I[poBOIHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DJJIEKTPUUECKOro Toka. VcTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHUM TOK B )KHIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampsbkeHue. ComnmpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHWE BemecTBa. 3akoH Owma i ydacTka Ieru.
[TocnenoBarenpHOE M MapaIeIbBHOE COEAMHEHUE IPOBOJHUKOB.

Pabota 1 MOITHOCTB 3MEKTpUYECKOro Toka. 3akoH Jlxoyns—JIeHna. DneKTpudecKue eru
Y TOTPEOUTENH NIEKTPUUIECKON dHEprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJE.
MaruutHoe noJjie 3eMJId U €ro 3HaYeHHue JUIs Ku3HU Ha 3emuie. OnbIT Dpcerena. MarauTHoe mosie
ANEKTpUUECKOro Toka. [I[puMeHeHne 31eKTpOMariuToB B TeXHUKE. JleficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TIOCTOSHHOTO ToKa. Vcmonb3oBanue
3JIEKTPOJIBUraTesel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIEKTpOMarHUTHOM  wHAyKuMW. IIpaBunmo  Jlenma.
Onekrporerepatop. CrnocoObl TOMyYEHHUS JIIEKTPUUYECKOW SHEPruu. ODJIEKTPOCTAHIIUK Ha
BO300HOBJISICMBIX HCTOYHUKAX YHCPTHH.

Hemoncmpayuu.

DJeKTpu3anus Teul.
JIBa posia 31EKTpUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCeTpoUCTBO U JEHCTBHE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs MHIYKIHUSA.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U TUATIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TOJIA.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlelcTBUS 2IIEKTPUYECKOIO TOKA.
. DIEKTPUUECKUHN TOK B KUIKOCTH.
. I'a30BbIi1 pa3psa.
. I3MepeHue cuiibl TOKa aMinepMeTpOM.
. I3Mepenue 351eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.
. Peocrar u Mara3uH CONIpOTHUBIICHUMN.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBanre HEBO3MOKHOCTH Pa3JIEICHHs TTOJIFOCOB MarHUTa.
. MogenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHOE moJie TOKa. DJIEKTPOMArHHUT.
. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. DJIEKTPOJABUTATENb IOCTOSHHOIO TOKA.
. UccnenoBanue siBNEHUS 3J€KTPOMAarHUTHONW MHIYKIUU.
. Onbitel @apanest.
. 3aBUCUMOCTb HaIlPaBJIECHUS NHIYKIHOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUSI.
. DIIEKTPOreHEPATOP NOCTOSHHOIO TOKA.
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Jlabopamopuwvie pabomot u onvimel.

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALUU TeNl HHAYKIIMEH U IPU COTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS JIEKTPUUECKOTO OIS HA MPOBOHUKU U TUAJTICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.

W3mepenue u peryampoBaHUe CHIIBI TOKA.

W3mepenue u peryiupoBaHie HAMPSKEHUS.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HAIMPsHDKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  DJEKTPUYECKOTO  COMPOTUBIICHUS
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MPOBOJHMKA OT €T0 JJUHBI, TUIOIIAIU MTOMIEPEYHOT0 CEYEHHS U MaTepHara.

8. IlpoBepka mnpaBuia CIIOXKEHUS HANPSHKEHUW MPU MOCIEI0BATEILHOM COEIMHEHUHN
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia IJsi CUIIBI TOKA TP MApaAJICIIbHOM COSAMHEHUU PE3UCTOPOB.

10. Onpenenenne paboTHI AIEKTPHUESCKOTO TOKA, UYIIETO Yepe3 PE3UCTOp.

11. Onpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpe3 JaMIIOUKy, OT HANpsKEHUS
Ha Hew.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHue MarHMTHOTO TIOJSI TOCTOSTHHBIX MAarHUTOB MPU WX OOBCAMHEHUH H
pasziesieHun.

16. UccnenoBanue 1eUCTBUS JIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThL, 1€MOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHUJIbI TOKA U HaIlPaBJICHUs TOKA B KaTYIIIKE.

18. N3ydyenue nercTBUs MAarHUTHOTO TOJIS1 HAa MPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue u u3ydeHue paboThl 2JIEKTPOIBUTATENS.

20. U3mepenune KII/] snekTpoaBuraTeibHOM YCTAaHOBKH.

21. OnbITEl MO KCCIIEOBAHUIO SIBICHUS SJIEKTPOMArHUTHOW HMHAYKIMH: HCCIEIOBaHHUE
W3MEHEHUH 3HaUEHUS U HAINPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

MexaHnuyeckue siBJ1CHHS.

Mexannueckoe asmxkeHune. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBWKEHUA. PaBHOMepHOe IpsMoiuHENHOe JBWkeHue. HepaBHOMepHOe
npsiMOJIMHEWHoe aBMkeHue. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla IPpU HEPAaBHOMEPHOM
JIBKECHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBmwkenne. CBoboaHoe majgenue. OnbIThl
lanuines.

PaBHOMepHOE nBMXKEeHHE MO OKpykHOCTH. Ilepuon u wactora obpameHus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH HprotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNIEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: cuila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
IIOKOS1, APYTHE BUJIBI TPEHMUS.



Cwia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO TaJICHHS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeecomocTs u
neperpy3KHu.

PaBHOBecue MaTepuanbHON TOUkH. AOGCONOTHO TBEP0E Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpalieHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenue ummnysnbca. MMmynbc cuiibl. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota U MomHOcTh. Pabota cun TskectH, ynpyroct, TpeHusi. Cs3b

SHEPrUMn

n pa60Tr,1. HOTGHHI/IaHI)HaSI OHEpIrusa TECJIa, MOAHATOrO HAaA IOBCPXHOCTBIO 3CMIIH.

[ToTenmanpHas SHEPrUs CKaTol NMpykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON SHEPruu.
Hemoncmpayuu.

9.

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

Habnronenne MexaHU4eCKOTO IBIKSHHS Tella OTHOCUTEIHHO Pa3HbIX T OTCUETA.
CpaBHeHME TyTEH W TPACKTOPHUM JBMIKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEIIHHO
pa3HBIX TEN OTCUETA.

H3mepeHne cKopocTH U YCKOPEHMSI TPSIMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JIBUKECHHS.

Habmtoienue 1BM>XEHUs Tella o OKPY>KHOCTH.

Habmronenne MexaHMYECKUX SIBJICHUHN, MPOUCXOASIINX B cUCTeMe oTcuéTa « Temexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.
3aBHCUMOCTbH YCKOPEHHMS T€JIa OT MacChl Tejla U ACHCTBYIOIIEH HAa HETO CUJIBI.
Habntonenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TE.

M3MeHeHune Beca Tesa Ipyu yCKOPEHHOM JBUKECHHH.

Ilepenada nmiynbca Ipu B3aUMOJEHCTBUAN TEIL.

[IpeoOpazoBanms SHEPTUU TIPHU B3aUMOJICHCTBUU TEJ.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHne UMITYJIbca MPHU a0COMIOTHO YIPYTOM B3aUMOICHCTBHH.

HaGmoieHue peakTHBHOTO JIBHKCHUSI.

CoxpaHeHne MeXaHU4eCKON IHEPTHH MPU CBOOOIHOM IMaIEHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBUKEHUU Teja MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimel.

I.

KoncTpyrpoBanue TpakTta ajisi pa3roHa U JaJbHEHMIIET0 PaBHOMEPHOIO JIBMXKEHUS
MIapHUKa WITH TeTIEHKKH.

Omnpenenenue cpeiHeld CKOPOCTH CKOJBXKEHHsI OpyCcKa WM JIBIDKEHHUS IIapUKa 0
HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHre yCKOPEHUs Tejla MPU PABHOYCKOPEHHOM JABWKEHUM MO HAKJIOHHOW
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JABM)XEHHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPHU PABHOYCKOPCHHOM JBHKCHHUM O€3 HadaabHOM
CKOPOCTH TIyTH OTHOCSITCS KakK psJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHS OT CHUJIbI HOPMAaJIbHOTO
JIaBJICHUSL.

Omnpenenenne kodhduLMEeHTa TPEHUS CKOJIBKCHHUSL.

Ornpenenenne KECTKOCTU MPYKUHBI.



9. Omnpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBUKEHHM Tejla IO
TOPU30HTAIBLHOU MOBEPXHOCTH.
10. Onpenenenrie pabOTbl CHJIBI YIPYTOCTH MpPU MOABEME Tpy3a € HUCIOIb30BaHUEM
HETOABIKHOTO U MOIBYKHOTO OJIOKOB.
11. M3yuyeHune 3ak0HA COXPAHEHUS SHEPTUU.
Mexanu4deckue KoJjie0aHus U BOJIHBI.

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHO, YacToTa,
aMIuTyna. MaremaTudecKuil W NPYKUHHBIM  MasTHUKM. lIpeBpamieHune sHeprum mpu
K0J1e0aTeIbHOM JIBUYKEHUU.

3aryxatomue kosnebaHus. BoiHykaeHHble koneOaHus. Pe3oHanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IpoiosibHbIE U mONEepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHusl. MexaHn4eCKUe BOJIHBI B TBEPIOM TeJIe, CECMUYECKUE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK  yIbTpa3ByK.

Hemoncmpayuu.

Habntonenue koneGaHMii TeN MO/ 1EHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue koneGaHmii rpy3a Ha HUTH B Ha TIPYKUHE.

HaGmronenne BEIHYKIEHHBIX KoJIeOaHU 1 pe30HaHca.

Pacnipoctpanenue npoAoibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
HabmntoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKYCTUYECKHI pe30HaHC.
Jlabopamopuwie pabomut u onvimol.
1. Ompenenenue 4acTOTHI M MEPUOJA KOJICOAHUI MaTeMaTHIECKOTO MasTHUKA.
2. Ompenenenue 4acTOTHI U MEPUOJa KOJIeOaHUH MPY>KUHHOTO MasTHUKA.
3. MHccrnenoBanue 3aBUCHMOCTH TEpHOJAA KOJEOAaHWH IMOJBEUICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. HWccnenoBaHue 3aBHCHUMOCTH TEpHoa KoJeOaHWN MPYKUHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTH IepHOAa KoOJE€OaHWH Ipy3a, NOJBELUIEHHOIO K HUTHU, OT
Macchl Ipy3a.
6. OmnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh TEpuoja KOJIeOaHHH MPYKUHHOTO
MasTHHUKA OT MaCChl TPy3a U KECTKOCTU MPYKUHBI.
7. W3MepeHue yCcKOpeHUs: CBOOOIHOTO MaICHUSI.
DJIEKTPOMATHUTHOE T0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIeKTPOMarHuTHOE TOJe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA AJIEKTPOMATHUTHBIX
BoJH. [lIkaya 351eKTpOMarHuTHBIX BOJH. MCrob30BaHKe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimel.
1. M3ydeHue CBOMCTB 37€KTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIBHOTO TenedoHa.
CaeToBblI€ sIBJIEHHS.
JlyueBas moxens cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpOCTpaHEHUE CBETA.
3atmenus ConHua u JIynel. OTpaxenue cBera. [lmockoe 3epkasio. 3akOH OTpa)KE€HUsI CBETA.



[penomienue cBeTa. 3aKOH MpeIoOMIICHHs cBeTa. [10JIHOe BHYTPEHHEE OTpa)KCHUE CBETA.
Vcronp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.

Junza. Xox nydedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tejeckona. I'a3 kak ontudeckas cucreMa. biim30opykocTs U JaIbHO30PKOCTb.

Pasnosxenue 6enoro csera B criektp. OnbiTel HploToHa. CliojkeHne CIEKTPaIbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

o
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[IpssMonuHEITHOE pacpOCTPaHEHNE CBETA.

OTtpakeHue cBera.

[Tonyyenne n300paXxkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OnTuyeckuii CBETOBO/I.

Xon yueit B coOuparomeit TuHse.

XoJ 1ydeil B pacCeUBalOIIIeH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIIBIO JIHH3.

[Tpuntun neiictBus Gporoarnmapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens rinasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKT).

12. TlomyyeHue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

N e

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHHUsSI CBETOBOTO JTIy4a OT yTJia TaIeHHsI.
N3yueHne xapakTepUCTUK U300pakeHuUs MpeIMeTa B IUIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHUs CBETOBOTO JIyya OT yrJla MaJieHusl Ha
IPaHMIIE «BO3TYX—CTEKIION.

[TomyueHnue n300paKeHUI ¢ TOMOIIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CUIIbI COOMpArOIIel JINH3BI.
OMnBITHI MO PA3JIOKEHUIO OEI0T0 CBETa B CHEKTP.

OnbITBl IO BOCTPHUATHIO I[BETA MPEIMETOB NPU HMX HAONIOIEHHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

KBanTOBbIE IBJICHUS.

OmnsiThl Pesepdopna n nmmanerapHas mojens aroma. Moaens atoma bopa. Mcnyckanue u
HIOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHWE aTOMHOTO siIpa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoromsl. PannoaktuBHble mnpeBpaweHus. I[lepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBOIO YMCEN. DHEPrus CBA3U
aToMHbIX saep. Csi3p Macchl U sHepruu. Peakumu cuHte3a u geneHus suep. Mcrounuku
sHepruu CoJlHIA U 3BE3N.

Snepnas >HepreTuka. JIeHCTBUS paAUOAKTUBHBIX U3JIyYEHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4eHHS U TIOTJIOMICHUSI.

2. ChekTpsl pa3IM4YHbIX ra30B.

3. CnekTtp Bojgopoaa.

4. HalGmoneHune TpekoB B kamepe BuibcoHa.

5. Pabota cuérumka HOHU3HPYIOUIUX H3Ty4YEHUH.

6. Perucrpauus uzinydeHus NPUPOIHBIX MUHEPATIOB U MIPOTYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HabmroneHue CIjIOMIHBIX ¥ TUHEHYATHIX CIEKTPOB U3TyUEHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPTHUHM YacTUIBI 0 TOPMO3HOMY IyTH (TIO

¢dororpadusm).

3. H3mepenue paamoakTUBHOTO (poHa.

IToBTOpHTE/LHO-0000IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000MMIAIONINI  MOAY/Ib TpEAHA3HAYEH JUIS CHCTEeMaTHU3aluu |
0000IIeHHUS IPEAMETHOTO COJIEPYKAHHS U OTIBITA JIEATEIFHOCTH, TPHOOPETEHHOTO NP U3YYCHUN
BCETO Kypca (PM3MKH, a TaKKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY 10
busuKe 11 00yJarOIIMXCsI, BRIOPABIIMX 3TOT YUCOHBIN MTPEAMET.

[Ipy w3ydyeHUH JAHHOTO MOJIYJS PEANIUM3YIOTCI M CHCTEMAaTU3UPYIOTCS — BUIBI
NesITeIbHOCTH, Ha OCHOBE KOTOPBHIX oOOecreuuBaeTcs JOCTIKEHHE TPEIAMETHBIX U
METAINPEIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOPMHUpPYETCs €CTECTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHMS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSCHATh (UIUYECKUE SBJICHHS, MPUMEHSSI IOTYYCHHbIE 3HAHUS,
pelaTh 3a/1a4M, B TOM YHUCIIE KaUeCTBEHHbIE U YKCTIEPHUMEHTAJIbHBIE.

[TpuHIMIIHATBHO EATEILHOCTHBIM XapaKTep JaHHOTO pasfiena pealn3yercs 3a cuéT Toro,
4yTO 00y4aromuecs BHIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM MPeAIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH paclo3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBIICHUS
B OKPY’KAIOILIEH PUPOJIE U NTOBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAay4HbIE METOJbI MCCIEA0BaHUA (PU3NYECKUX SBJICHHI, B TOM 4HCIe IS
HPOBEPKU TUIIOTE3 U TOITYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHSTH HayYHBIE OCHOBBI HaHOOJIee BaKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, NPaKTUIECKOTO UCIOIb30BAHUS PA3IMYHBIX ICTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
IPEBpALICHHS U COXPAaHEHUSI BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxgas u3 TeM JaHHOTO MOIYNS BKIIOYAET HJKCHEPUMEHTANbHOE HCCIeOBaHNE
obobmaromiero xapakrepa. Moiynp 3aBepiuaeTcsi MPOBEACHUEM TUATHOCTHYECKON U OLIEHOYHOMN
paboThI 32 Kypc OCHOBHOTO OOIIIETO 00pa30BaHusI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (uU3NKM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS HAmpaBlIeHO Ha

JOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCIMETHBIX O6pa30BaTCJ'H)HI)IX PE3YIbTATOB.

B pe3ybTaTe HU3Yy4YCHUSA (1)I/ISI/IKI/I Ha YpPOBHE€ OCHOBHOI'O O6IHCFO O6pa3OBaHI/I${ y

oOyuJarorerocs 0yayT c()OpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (u3nueckon
HayKU;

- IEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaskIaHCKOT0 U T1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

- TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B 0OCYKJIE€HUH OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAaHME Ba)XHOCTH MOPAJIBHO-ITUYECKUX MPUHIIMIIOB B IESITEIIBHOCTU YUYEHOTO;

3) 3cTeTHYECKOIr0 BOCTIUTAHMS

- BOCIIPHUSITHE ACTETUYECKUX KauecTB (PM3MYECKON HayKu: €€ rapMOHHYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 TO3HAHUSA:

- OCO3HaHHUE IIEHHOCTH (M3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHIIEH COCTABIIIONIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM e TEIbHOCTH;

5) popmupoBaHus KyJbTypbl 310POBbs 1 IMOLMOHAJBLHOIO 0J1ArONOJIyYHs:

- OCO3HAaHUE IIEHHOCTH 0€30MacHOro obOpa3a XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TpaBWJI OE30IaCHOTO TIOBEACHUS Ha TpPAHCIOpTE, Ha J0pOrax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

- chOpMUPOBAHHOCTHh HaBBIKA PEeQIICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TAKOTO
K€ IIpaBa y Ipyroro 4ejioBeKa;

6) TpyA0BOro BOCIUTAHUS:

- aKTHBHOE YYaCTHE B PEIICHWH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEMbH, 00pa3oBaTeIbHOM
OpraHu3alMi, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOM  HaIpaBJIEHHOCTH,
TpeOyIOUINX B TOM YHUCIIe U GU3NYECKUX 3HAHMUIA;

- UHTEpEC K MPaKTUYECKOMY H3yUeHHIOo Mpodeccuii, CBI3aHHBIX C GUBNKOM;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

- OpUEeHTalMs Ha TNpUMeHeHHe (GU3NYECKUX 3HAHUW JUIs pelleHus 3aaad B o0jacTu
OKpY’Kalollleld cpenibl, MIIAHUPOBAHUS MOCTYNKOB M OIIEHKM WX BO3MOKHBIX IOCIIEICTBHMA
JUTSL OKPY KAIOIEn Cpeibl;

- OCO3HaHHME NI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) ajanTanuu Kk U3MEHSIIONIUMCH YCJIOBHSIM COUMAILHON M MPUPOJIHOM CpeabI:

- TOTpeOHOCTH BO B3aUMOJCHCTBUM NPU BBINOJIHEHUU HCCIEIOBAaHUN U IPOEKTOB
(bu3nYeCKOil HalIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

- IOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIbHOCTD;

- TMOTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH HJEH,
MOHSITHSL, TUIOTE3bI O (U3NYECKUX 0OBEKTaX U SBICHUSX;

- OCO3HaHME Ae(PHUINTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;



® - [JJAHWPOBAHHUE CBOETO PAa3BUTHA B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;

¢ - CTPEMIJICHHUC aHAJIM3UPOBATH U BBISABIIATE B3aMUMOCBA3H IIPUPOIHIL, O6H.[€CTB8. 1 5KOHOMUMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/ILICCKI/IX 3H21HPII>1;

® - OIICHKAa CBOMX JCHCTBHHA C YYETOM BIUSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOMXKHBIX
TJI00AIBHBIX IOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpPOrpaMMbI 1O (HU3WKE HA YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpeAMeTHbIE pPe3yJabTaThl,
BKIIIOUAIOILIME TI03HABATENbHBIE YHUBEPCAIbHBIE Y4eOHBIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbBIC ICHCTBHS, PETYJISTUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBHUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3oBble JJornyeckue aeiicTBUSA:

BBISIBJIAATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIaCCU(UKALMU, OCHOBAHHUS JUIsl 0000IIEHUS
U CpaBHEHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B pacCMaTpUBAEMBbIX (aKTax, TaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyYCHUM (PU3MUYECKUX SBICHUNA U
mponeccoB, J[A€jJaTb BbIBOJbI C HCIHOJB30BAHUEM ACAYKTHBHBIX W HWHIAYKTHBHBIX
yMOSaKJIIO‘ICHI/II\/JI, BbIABHUI'aTh TUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/II-I€CKI/IX BCJINYHH,
CaMOCTOSITENTFHO ~ BBIOMpaTh Ccroco0® perieHuss y4eOHOW (HU3MUEcCKO  3amadu
(cpaBHEHHE HECKOJIBKMX BAapUAaHTOB PEIICHUs, BHIOOpP Hamboiee MOAXOMISIIETO ¢
Y4ETOM CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBbIe ncciegoBaTenLCcKue 1elCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKII HHCTPYMEHT TIO3HAHHUS;

MPOBOJUTH TI0 CaMOCTOSITEIbHO COCTaBICGHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bu3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH()OPMAIHIO, TIOJYUYECHHYIO B XOJ€
WCCJICTOBAHMSI WITH DKCTICPUMEHTA;

CaMOCTOSITENILHO ~ (OPMYITUPOBaTH OOOOIMICHUS ¥  BBIBOABI IO  pe3yJibTaTaM
MPOBEEHHOTO HAOIIIOICHUS, OIIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXHOE JallbHEHIIIee pa3BUTHE (PH3UUIECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh TPEION0KEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHTBhl U 3alpocChl MPU MOUCKE U OTOOpe
nH(pOpMalLMU WIK JaHHBIX ¢ y4ETOM IPEAIOKEHHON yueOHO! (hu3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX
BUJIOB U (DOPM IpeicTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYIO (GopMy MpelcTaBieHHus WHGOpMalUud M
WITIOCTPUPOBATh pElIaeMble 3a/layd HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, HWHOH
rpadukoi ¥ X KOMOMHAIIUSAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

B XOA€ OOCYXIEHHs y4yeOHOro MaTepHuaya, pe3yiabTaTOB JAaOOpaTOpHBIX padoT U
IIPOEKTOB 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha pellleHue 3a1a4u U MOAIep KaHne OJ1aroXKenaTeIbHOCTH OOIIeHNUS;
COMOCTABJIATh CBOM CYXKACHHS C CYXACHUAMU JPYTHMX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh Pa3IU4Ke U CXOJICTBO TO3HIIHIA;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCTIepUMEHTa, UCCIIeIOBAHUS, IPOCKTA);

MOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUIYAIbHON pabOTHI
MIPH PEIICHUN KOHKPETHON (PU3UYECKOM MPOOIEMBIL;

MPUHUMATh 1€ COBMECTHOW JeATeIhbHOCTH, OPTaHMU30BHIBATH ICHCTBHS TO €&
JOCTHKEHHIO: paclpedensiTh poiiu, 00CYKIaTh MPOLECCHl U Pe3yabTaThl COBMECTHON
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBHITIOJTHATh CBOKO 4YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTMMH YJICHAMUA KOMAH/IbI;
OLICHHMBAaTh KAayeCcTBO CBOEro BKJIaga B OOMMHA MNPOAYKT IO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHUS.

PerJIHTI/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUA

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIUX JIJIsl PEeIeHUs
bu3MYECKUX 3HAHUI;

OpUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MNPUHATHS pelIeHUN (MHIUBUAYaTbHOE,
NPUHITHE PELICHUS B IPYIINe, IPUHATHE PELIICHUH IPYIIION);

CaMOCTOSITENIFHO COCTaBIISATh AJITOPUTM pelIeHHUs (U3UYECKOW 3aJaudl WM IIJIaHa
UCCIICIOBAaHUA C YYETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEAIaracMble BAPUAHTHI PEILICHUN;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlIEHHE.

CaMOKOHTPOJIb, AMOLMOHAJIbLHBINA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYalllU U MpejlaraTh 1jaH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBI JIOCTH)KEHUS (HEJOCTHIXKEHUs) pe3yJbTaToOB JEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NIECKOTO
UCCIIEIOBaHMUsI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIAHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBUSIM;

CTaBUTh €051 Ha MECTO JPYroro 4eJoBeKa B XOJE CIopa WIN AUCKYCCUU HAa HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY MNpH pEUICHWH (QU3MYECKUX 3amad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbBI



K koniy oOyuenuss B 7 kjiacce NpeAMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHA: (U3MUECKHE M XUMHUYECKHE SBIICHUS, HaOJIOJCHHUE,
HKCIEPUMEHT, MOJeNb, TUIOTe3a, €JUHULBI (PU3MYECKUX BEJIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSIHUS BellecTBa (TBEPIOE, JKUJIIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBI)KEHHE  (PaBHOMEpPHOE, HEpaBHOMEpPHOE,  IpPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJAEHCTBYIOMmAss cwia, Aedopmanus (ynpyras, IUIAaCTUYECKas), HEBECOMOCTD,
COOOUIAOIIUECS COCYIbI;

pasnuyath sBieHus (1ud¢ysus, TeI0Boe ABUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
IBUKCHHE, HEPAaBHOMEPHOE IIBUKEHUE, MHEPLUsA, B3aUMOJICHCTBHE TeEJl, PAaBHOBECHE
TBEPIABIX TEJI C 3aKPEIUIEHHONW OCBI0 BpallcHUs, liepefada JaBlICHUsS TBEPABIMU
TeJIaMHU, KUAKOCTIMU U razaMu, aTMoc(hepHOe JaBieHHe, [IJIaBaHUe Tell, IPEBpaIlCHUS
MEXaHUYECKOM SHEpIrun) 10 OINMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JE€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBIIEHHE U3YyYCHHBIX (PU3MUECKUX SIBIICHUI B OKPY)KAIOLIEM MUpPE, B
TOM 4YHcie (pu3nyecKue SBICHHS B MPHUPOJE: NMPUMEPH ABIKEHHS C Pa3TUYHBIMU
CKOPOCTAMM B JKMBOW U HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHUS B IPUPOLAE U
TEXHHUKE, BJIMSHHUE aTMOC(PEPHOTO AABJIICHHS Ha YKUBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B Teje 4YeloBeKa, IIPU 3TOM IEepeBOIUTHh NPAKTUYECKYIO 3aJlauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3MUECKUX SBICHUH;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3Ys (PHU3NUECKUE
BEIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMs, IMyTb, CKOPOCTb, CPEIHSA
CKOPOCTh, CHWJIa YIPYTrOCTH, CWJIa TSKECTH, BEC TeJla, CHJla TPEHUsS, JaBICHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CWJIa, MeXaHWdeckas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(@HUIMEHT TMOJIE3HOT0 JeHcTBUA
MEXAaHU3MOB, KMHETUUYECKAsl U NOTEHLHUAJIbHAsl 3HEPIUs), IPU ONMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCTOIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IMHULIBI
(Gu3NYeCKUX BEIMYMH, HAXOOUTh (DOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMM, CTPOUTh TpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(U3NUECKUX BEITHYNH;

XapaKTepu30BaTh CBOHCTBAa Tel, (DU3UYECKHE SBICHHS M IPOLECCHI, HCIONb3Ys
IIpaBWJIa CIOKEHUs CHUJ (BIOJb OAHOM INpsAMoOii), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMmena, npaBuUiIO paBHOBECHsl pblyara (0J0Ka), «30JI0TOE MPABUIIO» MEXAaHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOM DHEPruM, IpU OTOM JaBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (PU3MUECKUE SBICHHS, MPOIECCHI M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX I11aroB ¢ Onopoii Ha 1—
2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SABICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauyd B 1-2 neHCTBHs, HCHOJIB3Ys 3aKOHBI M (OPMYJIBI,
CBSI3bIBAIOIIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE aHaiW3a YCJIOBUS 3a7add
3allUCBIBAaTh KPATKOE YCJIOBUE, MOJCTABIATH (DU3NYECKHE BEIWYMHBI B (OPMYNBI U
IIPOBOAUTH Pacu€Thbl, HaXOJUTh CIIPABOYHBIE JIaHHBbIE, HEOOXOAUMBIE ISl pEIICHUS
3ajJjay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKOI BETMUNHBL;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUINISCKUX
METO/ZIOB, B OIMCAaHMM UCCJENIOBAHUS BBIJCIATH MPOBEPSIEMOE MPEANOTIOKEHUE
(rumotesy), pasauyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIN pe3yibTaT, HAXOIUTh
OIITMOKY B XOJI€ OTIBITA, JIETAaTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

MIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3NIECKUX CBOHCTB
Ten: (GopMyaMpoBaTH TMPOBEPSEMBbIE MPEANOIOKEHHsS, COOUpaTh YCTaHOBKY U3
MPEIOKEHHOTO 000PYAOBaHNUS, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;
BBITIOJIHATH TIPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tejla, 00bEMa, CHIIbI U
TEMIIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBHIX M IMHU(DPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOU (PU3UYECKON BEIMYMHBI OT JPYTOH C
MCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYILIETOCS
TeJla OT BPEMEHU JABUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHHUs OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHIIBI TPEHHS OT TUIOIIATU
COMPUKOCHOBEHHMS TE€JI, CHJIbI YIIPYTOCTH OT YJUTMHEHUS MPY>KUHBI, BHITAJKUBAIOLICH
CWIbl OT 00bEMa MOrpyKEHHOM 4YacTH Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, HA KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUH TIIJIaBaHUSI TEJ, YCJIOBHA pPaBHOBECHUs pbluara W OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM y4€OHOTO HCCJEeIOBaHUS, COOMpPAaTh YCTAHOBKY M  BBINOJHSATH
WU3MEPEHHs, CIEaysl TMPEII0KCHHOMY TUTaHy, (PUKCUPOBATh Pe3yJbTaThl MOJYYCHHOU
3aBHCHUMOCTH (DU3MYECKUX BEIWYMH B BUAC MPEIIOKEHHBIX TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO pE3yJibTaTaM HCCIIeI0BAHMUS;

MPOBOANTHh KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA
KUIKOCTH UM TBEPAOrOo TeNa, CHIA TPEHUS CKOJbXKEHHUS, JaBJIECHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIA, JEWCTBYIOMIAass Ha TMOTPYXKEHHOE B KHUAKOCTH TEJO,
KO3 (GUIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS HPEITOKEHHON
WHCTPYKIUU: TIPU BBIMIOTHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYECHUE UCKOMOM BEJIMYUHBIL;

coONIoaTh TMpaBWIa TEXHHKH O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMeTp, phlyar, MOJBUKHBIM U
HETIOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapakTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHWCIE: MOJIUIMITHUKH, yCTPOWCTBO
BOJONPOBOAA, THIPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOIb3ys 3HAHHUS O CBOMCTBAX (PM3MUECKHX SIBICHUH M HEOOXOIMMBIE
(hu3UYeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHl (HaXOAUTh HWHGOPMAIMI0O O TPUMEpPaX) MPAKTUYECKOTO
WCTIONh30BaHUA (PU3NYECKUX 3HAHUM B TTOBCETHEBHOW KU3HMU Il OOecreueHus
0e30MmacHOCTH TpU OOpalieHHH C OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXPAaHEHUs 3JI0POBbSI M COOJIIOJICHUS HOPM OKOJOTHYECKOTO TMOBEACHHUS B
OKpY>Kalolleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HWH(OpMaruu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUN U IyTEM CPABHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIACISTh HH(DOPMAIIHIO, KOTOpAs SBISAECTCS MTPOTUBOPEUNBOM
WM MOKET OBITh HEJIOCTOBEPHOM;

MCIOJIb30BaTh MIPU BBITIOIHEHUH YYEOHBIX 3a/laHuil HAYyYHO-MOMYJISPHYIO JTUTEPaATypy
(GU3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIQJICTh MpHEMAMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBCHHBIEC KPATKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHHUKOB MHGOpMAIUU (GU3HUECKOTO COJIEP)KAHMS, B TOM YHCIIE IMyOJIMYHO JIeaTh
KpaTKue COOOIIeHUsSI O pe3yIbTaTax MPOEKTOB MM Y4eOHBIX MCCIEIOBAHUMN, TPH ITOM
rPaMOTHO UCIOJB30BaTh HW3YYCHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COMPOBOXK/IATh BBICTYIUICHUE MPE3CHTAIUEH;

IIPY BBITIOJIHEHUHU yUEOHBIX MPOCKTOB M MCCICIOBAHUHN pacIpeesiTh 00SI3aHHOCTH B
TpyIIie B COOTBETCTBUU C IMOCTABJICHHBIMU 33JladyaMU, CJICIUTh 32 BBIIIOJHEHHUEM I1JIaHA
NEHUCTBUN, aJeKBaTHO OIEHWBATh COOCTBEHHBIH BKJIAl B JIEATEILHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsi MHEHUE OKPY>KAIOIIHX.

K xonmy oOyueHus B 8 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

HCIIOJIB30BaTh IMOHATHUA: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHUE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEILECTBAa, KPUCTAJUIMYECKUE U aMOp(HbIE Telna,
HACBILEHHBI M HEHACBIIIEHHBIHN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPIrHUsl, TEIJIOBOM JBUTATElb, FIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, FIEKTPUUIECKOE
110JIe, MPOBOAHUKU W JHUAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUUYECKUH TOK, MarHUTHOE
T0JIE;

pasnuuath SBI€HUA (TEIJIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAauMBAaHHWE, KaNWUIAPHbBIE SBJICHUS, HCHApPEHHE, KOHJEHCALNS,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHUE, TerIoneperaya
(TenIonpoBOJHOCTh, KOHBEKIMS, W3JyYEHHUE), DJIEKTpU3allus TeJl, B3aUMOJECHCTBUE
3apsAI0B, JEUCTBUS JJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JACHCTBME MATHUTHOTO IIOJIS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHAYKIMS) TIO0 ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHHUI B OKPYKAIOIEM MHUPE, B
TOM 4uHcie (U3MYECKHE SBJICHUS B TPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KalWUISIpHBIE SIBIICHWS B NPHUPOAE, KPUCTALUIBI B Ipupone, usinydenune CounHia,
3aMep3aHue BOJIOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
JJNIEKTpUYECKUEe SBIEHUS B aTMmocdepe, dIIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE MoJyie 3eMid, Jpeld MOoII0COB, pOJIb MAarHUTHOTO MOJS JUISL KH3HH Ha
3emiie, MOJIIPHOE CHUSIHME, NPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX SBIICHMIA;

OIUCHIBaTh W3YUYEHHbIE CBOMCTBA T€N U (PU3UYECKHUE SBJICHUS, UCIOIB3YS PU3NUECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJe€ibHAas TEIUIOTa IUIABJIEHUS, YAEJIbHAas TeIUloTa
napooOpa3zoBaHMs, yAeJIbHAs TEIUIOTa CrOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOrO
NEUCTBUS TEIUIOBOM MAIWHBI, OTHOCHUTENIBbHAs BIIAXKHOCTh BO3/YyXa, DJIEKTPUYECKHUU
3apsall, Cuila TOKA, OJJIEKTPUYECKOE HANpPsHKEHHE, COMNPOTHBJICHUE IIPOBOJHUKA,
yIIeIbHOE COIPOTHBIICHHE BEILECTBA, pab0Ta M MOIIHOCTD 3JEKTPUUYECKOTO TOKA), IpU



ONHCAaHUU NPABWIBHO TPAKTOBaTh (DU3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH,
0003HaUYEHUA U €AMHULBI (U3MYECKUX BEIMYMH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIIUE
JaHHYIO0 (HU3MYecCKyl0 BEIWYHHY C JAPYTUMU BEIHMYMHAMHU, CTPOHUTH TpaduKu
M3YyUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBAa Tel, (M3MYECKHE SBICHHUS M TPOLECCHI, HCIIOJIb3YS
OCHOBHBIE IIOJIOKE€HHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUHM CTPOEHUS BEIIECTBA,
MPUHLIMI CYNEPHO3UIUHN ToJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma [ ydacTka uenu, 3akoH Jlxoyns—JleHna, 3akoH cCOXpaHEHHUs
SHEpPIuu, MpPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3allUCHIBATH €T0
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBSICHATh (U3NYECKHE IMPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyanuit MIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢
omnopoit Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3NYECKUX SBJIICHHH, (U3HUESCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3aauyd B 2-3 JEHCTBHS, HCHOJB3Ys 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIME (U3UYECKUE BEIMYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3a7add
3aMuChIBaTh KPAaTKOE YCIIOBUE, BBISBISATh HEOCTATOK JAaHHBIX JAJISl pELICHUs 3aJaud,
BBIOMpATH 3aKOHBI 1 (POPMYIIbI, HEOOXOAUMBIE 1Jis €€ PEIICHHUs, IPOBOJUTH PACUETHI U
CpaBHUBATh MOJyYECHHOE 3HaAUCHHE (PU3NUECKON BETUUYNUHBI C H3BECTHBIMU JAHHBIMU;
pacro3HaBaTh TPOOJIEMBbI, KOTOPhIE MOXKHO pEIINTh TNPH MOMOIIM (PHU3HUECKUX
METOJIOB,  MCIOJIb3ysl ~ ONUCAHUE  MCCIEAOBAaHUSA,  BBIIEIATh  IPOBEPSIEMOE
MIPENIOJIOKEHNE, OLICHWBATh MPaBWJIBHOCTh TMOPSAKAa MPOBEACHHS HCCIEAOBAHUSA,
JieN1aTh BBIBOJIBI;

MIPOBOAMTDH OMNBITHI IO HAOMIOAECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwuisipHbIE SIBICHHUS, 3aBUCHUMOCTh JIaBIIEHUS BO3JyXa OT ero o0béMma,
TEMIIEPATYPHI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HarpPEBAHUS NPU U3IYyYEHUH OT LIBETA
n3Iydaroume (Morjiomaronei) MOBEpXHOCTH, CKOpPOCTb MCIApEHHs BOABI  OT
TEMIIEPATYpbl JKUIKOCTM W IUIOMIAgu €€ TOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICHCTBUE 3JIEKTPUUYECKHUX 3apsA0B, B3aUMOJECUCTBUE IOCTOSHHBIX MarHHWTOB,
BHU3yaJIM3alysi MATHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMyIHUpoBaTh NPOBEpPSEMBbIC MPEANOIOXKEHUs, COOUpPATh
YCTAaHOBKY M3 TPEUIOKEHHOTO O0OpyIOBaHHUS, OMHCHIBATH XOJ OMNbITA H
(hOopMyIIUpPOBATH BHIBOJIBI;

BBIIIOJIHATh NPSMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa,
CWJIBI TOKAa, HANpSDKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JTATYMKOB
(¢u3NYeCKUX BEJIWYHMH, CPABHUBATh pE3yJIbTaThl H3MEpPEHUN C Y4E€TOM 3aJaHHOMN
a0COIOTHON TOTPEITHOCTH;

IIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYMHBI OT JIPYroi ¢
UCIOJIb30BaHUEM MPSMBIX MU3MEPEHUHN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAAN IONIEPEUYHOr0 CEYEHUs U YJEIBHOIO CONMPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHMSI HA IIPOBOJIHUKE,
HCCJIEIOBAaHUE TOCJIENI0BATEIbHOTO U MMapajUIeIbHOTO COEIUHEHHM IPOBOJHUKOB):
IUIAHUPOBATh MCCIEI0OBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEpPEHUs, CIeAys



MIPEeAJIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTAaThl TOJYYCHHOW 3aBUCUMOCTH B BHJIC
TaOJUII U TPAQUKOB, JAETaTh BEIBOJBI TI0 PE3yJIbTaTaM UCCIIEIOBAHMS,

® TPOBOJIUTH KOCBCHHBIC M3MEPCHHUS (U3UUCCKUX BEIMUYUH (yIeNIbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, Pab0OTa U MOIIHOCTH AIEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MIPEUIOKEHHON HHCTPYKIIUH, U BBIYHCIISITh 3HAYCHNUE BEIMIHHEI,

e coOmonaTh TpaBWia TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abOpaTOpHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh NPUHIMIBI JEHCTBUS W3YyYEHHBIX NPUOOPOB W TEXHUYECKHX
YCTPOWCTB C OMOpPOH HA MX OMHCAHHS (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJBTMETpP, CUETYHUK DIIEKTPUUECKON
SHEPIUu, OSJIEKTPOOCBETHTEIbHBIC TMPUOOPHI, HArpeBaTEeIbHBIC AIICKTPOIIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MMOCTOSTHHOTO TOKa), HWCIONB3ysl 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUM U
HE00XO0IMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® DPAaCMO3HABATh IMPOCTHIC TEXHUYECCKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC MPUOOPHI TIO
cXeMaM M CXEMaTH4YHBbIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JABUTATEIh BHYTPEHHETO CTOPAHUs, JEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKHX IIETNe C TOCIe0BATEIbHBIM U MapauIeIbHBIM COCTUHCHUEM
3JICMEHTOB, pa3nNyasl YCIIOBHBIC 0003HAYCHHS SJICMCHTOB MICKTPUICCKUX IETICH;

® T[PUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMPUMEpPaAX) MPAKTHIECKOTO
UCIIONb30BaHUsl (U3MUYECKUX 3HAHUM B TOBCEAHEBHOW JKH3HU U1 oOecreueHus
0€30IacHOCTH MpH OOpalIieHuH C TPUOOpPaMU W TEXHUYECKUMHU YCTPOHCTBAaMH,
COXPaHEHUs 3JI0POBbsI M COOJIIOJICHUS HOPM OSKOJOTHYECKOTO TOBEACHHS B
OKpY>Kalolleu cpee;

® OCYIIECTBIISATH TMOWMCK HH(popManuu ¢GuU3N4ecKoro conepxanus B HHTEepHEeTE, Ha
OCHOBC HMCHOIIUXCA 3HAaHUHA U HYTCM CpaBHCHHA JOIIOJTHUTCIIBHBIX HWCTOYHUKOB
BBIICIIATh WH(OPMALIMIO, KOTOpas SBJISETCS TNPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® WCIOJIB30BaTh MPH BBHITOJHEHUN y4eOHBIX 3a/laHUIl HayYHO-TOMYJISIPHYIO JINTEPATYPY
(U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUANbI, pPecypchl ceTtu HHTepHeT,
BJIAJIETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMUA U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

e co3maBaTh COOCTBEHHBIC IMCHMEHHBIC W KpaTKHE YCTHBIE COOOIIeHHs, 0000Ias
MH(GOPMALIMI0 U3 HECKOJIbKUX HCTOYHHKOB (PU3UYECKOTO COACpN aHHs, B TOM YHCIE
nyOJIMYHO  TPEACTaBIATh  PE3yJbTaThl  MPOCKTHOM WM  HCCIEIOBATEIbCKOU
ACATCIIBHOCTU, IIPHU 3TOM I'PaMOTHO HCIIOJIb30BATh H3Y‘I€HHBII>'I NOHATUNHBIN arrapar
Kypca GU3HKH, COMPOBOXKAATh BRICTYIUICHUE TIPE3CHTAIUEH;

® TpU BBITOJHCHHM YYEOHBIX IPOEKTOB M HCCICIOBAaHHN (U3UUECKUX IPOIECCOB
pacnpeeNiaTh 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJIICHHBIMH 33JIa9aMH,
CIICJIUTh 32 BBIIIOJHCHUEM IUIaHA JCHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLCHUBATH CO6CTBCHHBIﬁ BKJIa[ B ACATCIIBHOCTD T'PYIIIIBI, BBICTPAanNBATh
KOMMYHHKATHBHOC BSaHMOJIeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH Pa3speilaThb KOH(l)J'II/IKTBI.

K xoHIiy oOyueHus B 9 kJjiacce MpeJAMETHBIC pPe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMCHHI:



HCIOJIb30BaTh IOHATHS: CHCTEMa OTCuéra, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCUTEIILHOCTh MEXaHMYECKOTO ABIKEHU, Neopmanus (ynpyras, miactudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTbh W NEPErpy3KH, LEHTP
TSKECTH, aOCOMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Teia, paBHOBECHE,
MEXaHWYeCKue KoieOaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JaIbHO30PKOCTh, CIIEKTPhl HCIYCKaHWsS W TIOIVIOIIEHHMs, anb(da, Oera- M ramma-
W3ITy4eHUsl, U30TOIL, SiZIepHasi JHEPreTHKA;

paznuuath SBJICHUS (PaBHOMEpPHOE M HEpaBHOMEPHOE NPSIMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHHE Tell, pABHOMEPHOE
IBWOKEHME 110 OKPYKHOCTH, B3aUMOJEHCTBHE Tel, PEAKTUBHOE JBUXXECHMHE,
Kose0aTesIbHOE JIBJKEHHUE (3aTyXalolllMe U BBIHY)KJEHHbIE KoyieOaHus), pPEe30HaHC,
BOJIHOBOE JBW)KCHHME, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpaHEHHE,
OTpa)keHHE U MPETOMIICHUE CBETA, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3NIOKEHUE
0eroro cBera B CHEKTP U CJIOXEHHE CIEKTPaJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTECTBEHHAas paJHOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa H3Iy4eHUs)
M0 OINHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3UUECKUX SIBICHUN B OKpY)KarolieM mMupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIHUBHI, ABIKCHHE IJIAHET
ConHeyHOW CUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMHUYECKHE BOJIHBI, I[yHAMM, 7XO, LIBETa Tell,
ONTUYECKUE SBJICHUS B  TMpHUpojAe, OHOJIOrMYeckoe JeHCTBHE  BUAMMOIO,
yIbTPaUOJIETOBOTO M PEHTICHOBCKOTO H3JIY4EHHUI, €CTeCTBEHHbBIN pPaJuOaKTUBHBIN
(GoH, KOCMHYECKHME JIy4M, paJUOAKTHUBHOE W3IYy4EHHE NPUPOJIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpraHU3M UelIOBeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nUeCcKuX SBICHUIA;

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS (prusnueckue
BEJIMYMHBI (CPEIHssI U MTHOBEHHAs! CKOPOCThb TeJla MPU HEPABHOMEPHOM JBHKEHHH,
YCKOpEHUE, MepeMEIIEeHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTrOCTH,
CWJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJEeHUs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHHUEeCKasi paboTa U MOILTHOCTh, MOTEHIIMATbHAS SHEPTUs Teja, MOTHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPTHS CHKATOM MPYKUHBI, KWNHETUYECKas
SHEprusi, MOJHas MEXaHWYeCKas SHEeprus, NepuoJ M YacToTa KoJeOaHWMH, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, IMOKa3aTelb MPEeIOMIICHUS
Cpenbl), pH ONMUCAHUU TNPABHIBHO TPAKTOBATh (PM3UYECKHM CMBICT HCHOIb3YEMBIX
BEJIMYMH, OOO3HAYCHUS M €IWHUIBI (DU3MYECKHX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3MUYECKYIO BEIWYHHY C JAPYTUMH BEJIUYUHAMH, CTPOUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (GU3MUECKHUE SBIICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUsl SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPHO3HUIIUUA CHJI,
IIPUHLIAII OTHOCUTENBHOCTH ["annes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaK€HUS W TMIPEIIOMIIEHHS CBETA, 3aKOHbl COXPAaHEHUS 3apsAOBOrO U
MaccoBOI'O YHCEN TpU SJIEPHBIX pEaKIMsIX, MpHU OSTOM JaBaTh CJIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alUCHIBAaTh €T0 MaTEMaTHUYECKOE BhIPAXKECHHE;



OOBSICHATh (U3NYECKHE IMPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX ILIaroB C OMOpoil Ha 2—
3 u3yueHHBIX CBOIcTBa (U3MYECKUX SIBICHUM, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3aJja4M (OMUpAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIOJIb3Ys
3aKOHBl M (HOPMYIIBI, CBsI3bIBAaONINE (DU3UYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 3a/laud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTANOIINAE WIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIbI, HEOOXOMUMBIC ISl PEIICHUS,
MPOBOJUTh pPacy€Tbl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOTO 3HAYEHUS
(U3UYECKOI BETMINHBL;

pacro3HaBaTh TPOOJIEMBbI, KOTOPhIE MOXKHO pELIMTh TMPH MOMOIIM (PHU3HUECKUX
METOJIOB,  MCIIOJb3Yysl  ONUCAaHUE  MCCIEAOBaHUS,  BBIAEIATh  IPOBEPSIEMOE
MIPENIOJIOKEHNE, OLICHWBATh MPaBWIBHOCTh TOPSAKAa MPOBEACHHS HCCIEAOBAHUSA,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;

MIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasgTHUKA OT MAcChl TPy3a U KECTKOCTU MPY>KUHBI U
HE3aBHCUMOCTb OT aMIUTUTY bl MaJIbIX KOJIOaHU, MPSAMOJIMHEHHOE pacIpOCTpaHEHUE
CBETa, pasJio’)KeHUE Oelloro cBeTa B CIEKTP, M3YyUYEHHE CBOICTB H300pakeHHs B
IUIOCKOM 3€pKaje M CBOWCTB H300pa)KeHHsI MpeaMeTa B COOHparoleil JIMH3e,
HAOJIIOIGHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHHUsS): CaMOCTOSITEIHHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO HabOpa 000pyAOBaHUS, OMUCHIBATH X0/ OMBITA U
€ro pe3ynbTatThl, (OPMYITHPOBATH BHIBOIBL;

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, ONpenenss cpenHee
3HaYeHHEe H3MEpSIeMON BeIMUYUHBI ((OKYCHOE pacCTOSIHHME COOUparoiel IJUH3bI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MepUTENHLHOr0 Iprudopa);

MIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIIMYMH C HCIOJIB30BaHUEM
NpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IIyTH OT BpPEMEHU IIpU pPaBHOYCKOPEHHOM
IOBUKEHMM ©O€3 HayalbHOM CKOpPOCTH, TMepuoja KojieOaHUl MaTeMaTH4ecKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPa)X€HHsI CBETa OT yrja MajeHHs U
yria TIpeloMIIeHUS OT yIJia MaJieHus): TUIAaHUPOBAaTh MCCIEOBAHHUE, CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH
¢u3NYeCKUX BETUYMH B BUAE TaOMUI] U rpaduKOB, J1e1aTh BBIBOJBI M0 pe3ysbTaTaM
UCCIIEIOBaHMUS;

MPOBOJANTHh KOCBEHHbIE H3MEpPEHHUsS (U3NYECKUX BEIMYUH (CpeqHsisi CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBMKEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUs,
KECTKOCTh MPYKUHBI, KOOPOUIIUEHT TPEHHUsI CKOJBKEHHs, MeXaHudeckas padborta u
MOIITHOCTh, YacTOTa M TMEpHOA KoJeOaHMH MaTeMaTHYeCKOro W TPY>KUHHOTO
MasSTHUKOB, ONTHYECKash CHUJia COOHMpAIOIIeH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPHUMEHTAJIbHYI0 YCTAaHOBKY M BBITIOJIHATH
U3MEpEHUS, CIenysl NPEUI0KEHHON WHCTPYKIMM, BBIYUCIATh 3HAUEHHUE BEIMUYMHBI U
aHAJIM3UPOBAaTh IIOJYYEHHBIE PE3YJAbTaThl C Y4YETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBWila TEXHUKU Oe€30MacHOCTH TIpu pabore ¢ 1abOpaTOpHBIM
o0opyI0OBaHUEM;



pa3nuyaTth OCHOBHBIE NPU3HAKU H3YYEHHBIX (M3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TEJO, TOUYEYHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
IUTaHEeTapHasi MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOT'O SIApa;

XapakTepu30BaTh MPUHIUINBl JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOICTB C OMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JaTYUKHU MOJIOKEHHUS,
paccTosIHUS M YCKOPEHHMsI, PaKeTa, 3X0J0T, OUKH, IIEPUCKOII, (oTOoAInapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, JO3UMETp, KaMepa BuibcoHa), wucmonb3ys 3HaHUS O
CBOMCTBax (M3UYECKUX SIBJICHUN U HEOOX0AUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX MPOLECCOB MPH PEUIeHHH y4eOHO-
MPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMBbI JJI MOCTPOSHHsI U300paKEHUH B IIOCKOM
3epKajie U coduparouieit TmH3e;

IPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTIOJIB30BaHUS (PU3MUECKUX 3HAHMA B TIOBCEAHEBHOW KH3HHM Il OOECTIeYCHUs
0e30macHOCTH TpH OOpalleHuH C TPUOOpPaMU U TEXHHUYECKUMH YCTpOICTBaMH,
COXPAHEHHUs 3/0pOBbsI M COOJIIOIGHUS HOPM OSKOJOTHYECKOrO IOBEACHHS B
OKpY’Karolllen cpee;

OCYLIECTBIATh MNOUCK HH(popManuu (¢u3nueckoro coaepxanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl TMOMCKOBBIM 3ampoc, HAaXOAMTh IYTH OMNpPEeSICHHS
JOCTOBEPHOCTH TIOJNyYEeHHOW WH(POpPMAIMM Ha OCHOBE HWMEIONIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh NIPU BBIMIOJHEHUH YYEOHBIX 3aJJaHU HAYYHO-MOMYJISIPHYIO JINTEPATypPy
(bu3NYECKOTO COJep)KaHUs, CIPABOUYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs HWHGPOpMALMM U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3JlaBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIICHUsI HA OCHOBE MH(OpPMAaLUU
U3 HECKOJNbKHUX HMCTOYHHKOB (PH3MUECKOTO COACPIKAHUs, ITyOJHMYHO TMPEICTaBIATh
pe3yabTaThl IPOEKTHOW WIIM MCCIIEN0BATEIBCKON AESATENbHOCTH, IIPU 3TOM I'PaMOTHO
MCIOJIb30BaTh M3YYCHHbIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3NKd U
COMPOBOXAATh BBICTYIUICHHWE TpEe3eHTaluell ¢ y4eToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBO 4acos

Ne HanmeHoBaHMe pa3iesioB U TeM DuekTpoHHbIE (HUGPOBHbIE)
Kontpoabubie IIpakTuuyeckue
n/n NporpamMmsblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI padoThI
Paznen 1. ®usnka u e€ posib B NO3HAHUHU OKPYIKAKOLIEr0 MUpa
1.1 ®du3mka - HayKa 0 MpUpoJe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnueckue BEINUNHEI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAaYUYHBIN METO/ ITIO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Uroro no pazneny 6
Pasnen 2. [lepBoHauanbHble CBeeHUs 0 CTPOEHHH BellleCTBa
2.1 CrtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKCHHE U B3aNMOJICHCTBHE YacTH
2.2 A a H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIlECTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/ONOVIXY1K
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHne u B3auMoaelicTBHE TeJl
3.1 MexaHnueckoe IBHKCHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 HNuepiusi, Mmacca, IIIOTHOCTD 4 https://m.edsoo.ru/GXPU4MTS5P
3.3 Cwna. Bunsr cuin 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazaeny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
aBieHue. Ilepenaya nasieHusT TBEPABIMU
4.1 A peA a P 3 https://m.edsoo.ru/XODW367P2

TCJIaMH, XXUAKOCTAMUA U ra3aMu




4.2 JlaBiaeHue KuJIKOCTH
4.3 ATmochepHoe naBieHue

JlelicTBuE ®UIKOCTH U Ta3a HA

https://m.edsoo.ru/2MVXZ0KIL 4
https://m.edsoo.ru/T7134SXNO

4.4 . 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTpYXEHHOE B HUX TEJO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEpPIUsi
5.1 Pabora 1 MOIITHOCTE 1 https://m.edsoo.ru/75LMREDY |
5.2 IIpocTsie MEXaHU3MBI 1 https://m.edsoo.ru/5S04NQXKX9
5.3 Mexanudeckas SHEpPIrus 1 https://m.eds00.ru/G30454EMT
Wroro no paszneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KUIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuyecTBO 4acos

DJIeKTpOHHbIe (LM (ppOBbIE)

Ne i/m Konrpoabnsie IIpakTnyeckue
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
Paznen 1. TensioBble siBJIeHUS
1.1 CtpoeHue 1 CBOWMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TerutoBbie mpouecchl 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUS
DneKTpuYeCcKue 3apsiibl. 3apsyKEHHbIE
2.1 p p uIl p 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
22 IToCTOSTHHBIN 2TIEKTPUYECKUNA TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBIICHUSI 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIEKTpOMarHuTHAasI MHIYKIHS https://m.edsoo.ru/7QODS8EL15
Wroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



9 KUIIACC

HaumenoBanue pa3acejaoB 1 TEM

Koan4yecTBo 4acoB

DJIeKTPOHHBIe (LU (POBHIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI padoThI
Paznen 1. Mexanuveckue siBJieHUsI
MexaHu4ecKoe IBHKEHUE U CTIOCOOBI €T
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHCAaHUSA
1.2 B3anmoneiictre Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbBI COXpaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazneny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUSA U BOJTHBI
2.1 Mexanuveckue KojaeoaHus https://m.edsoo.ru/SSVIGSAI3
22 MexaHnyeckue BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMArHUTHOE MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE TOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATrHUTHBIE BOJHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKoHBI pacIpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U onTUYECKUE TPUOOPHI 3 https://m.edsoo.ru/20WNYKRX
4.3 Paznoxenue 6eoro cBeTa B CIIEKTP https://m.edsoo.ru/2Z5SAHODTO
Hroro no pazaeny 15



Pa3nen 5. KBanTOBLIE SIBJICHUS

Hcnyckanue U MOIJIOLICHUE CBETA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrtpoeHne aTOMHOTO s1pa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazaeny 17
Paspnen 6. [loBTopuTe1bHO-000011ar01IIMIT MOAYIb
IT 6006
6.1 OBTOPEHHUE H ODODIICHHE COACPIARI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3mku 3a 7-9 kmacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

I[TPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konn4yectBo yacos
Ne Hara JJIeKTPOHHbBIe N (poBbIe
Tema ypoxa Konrpoabnbie IIpakTHueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesIbHbIE pecypchl

padoThI padoThI

du3uka — Hayka O PUPOJE.
03.09.2026
SIBneHus npupoabl. 1 https://m.edsoo.ru/35YPBIWSK

duznueckue IBICHUA

MexaHW4eCKHE, TEILUIOBbIE, 07.09.2026
3JIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I16US3L6H

CBCTOBBIC, 3BYKOBBLIC SIBJICHUS

dusnueckue BEIUYNHEBI U UX | 10.09.2026 https://m.edsoo.rw/6ZYFTEPA7

U3MepeHne

Ypoxk-uccienopanue

"N3mepenue temnepaTypbl 14.09.2026
IPY IIOMOIIH YKHIKOCTHOT'O 1 1 o https://m.edsoo.ru/VQGCNSIMP

TEpMOMETPA U JaTUHKA
TemnepaTypbl"

Kaxk ¢usuka u qpyrue
€CTECTBEHHbIE HAYKU

M3y4aroT MPUPOY.
17.09.2026
EcrecTBeHHOHAYUYHBIN METO 1 https://m.edsoo.ru/3LPP2HPX?2

no3Hanusa. Onurcanue
(bU3UYECKUX SIBICHUH C
OMOIILIO MOJIeJIeN

YpoK-ucciesopannue 1 1 21.09.2026 s //m.edsoo.ru/9YLZITEMU

"IIpoBepka runoTe3bl:



10

11

12

13

14

JaIbHOCTD I10JIETA [IapHUKa,
IIyIEHHOTO TOPU30HTAIIBHO,
TeEM OOJIBbIIE, YEM OOJBIIIE
BbICOTA ITycKa"

Crtpoenue BemecTBa. OMBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEIECTBA

JIBM>KeHUE 4acTUIl BELIECTBA

VYpoxk-uccienoBanue «OnbIThI
10 HAOJIOIECHUIO TEILIOBOIO
paCIIUPEHUS Ta30BY»

ArperaTHbl€ COCTOSTHUS
BeIECTBA

B3anMocBss3p Mexny
CBOWCTBaMH BEUIECTB B
Pa3HBIX arperaTHbIx
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcobeHHOCTH
arperaTHBIX COCTOSIHUI BOJIbI
MexaHudueckoe IBMKEHHUE.
PaBHOMepHOE U
HEPaBHOMEPHOE JIBUKEHHE
Cxopoctb. Enununiist
CKOPOCTH

Pacuer nytu u BpeMeHU
JBAKEHUS

24.09.2026

28.09.2026

01.10.2026

05.10.2026

08.10.2026

12.10.2026

15.10.2026

19.10.2026

https://m.edsoo.ru/FSPU40OLYR

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

https://m.edso0o0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA




15

16

17

18

19

20

Wuepuust. 3aK0H UHEPIUH.
B3auMmogericTBue Ten Kak
MPUYHHA U3MEHEHUS
CKOPOCTH JIBH)KCHHS TEJl

IImotHOCTE BemecTBa. Pacuer
Macchl ¥ 00beMa Tejia o ero

INIOTHOCTHU

Jlaboparopnas pabota
«OrnpeneneHue mioTHOCTH
TBEPIOTO TETA»

Pewenue 3amay mo reme
"TImoTHOCTH BemecTa"”

Cuia Kak XapakTepuCTHKa
B3auMojieicTBus Tei. Cumia
ynpyroctu. 3akoH ['yka

Jlaboparopuas paboTa
«3yueHne 3aBUCUMOCTH
pactspkeHus (aedpopMariym)
MPY>KUHBI OT TIPUIIOKEHHOU
CHUTBD»

22.10.2026

05.11.2026

09.11.2026

12.11.2026

16.11.2026

19.11.2026

https://m.edsoo.ru/KX5510IBX

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

https://m.edsoo.ru/OH22PX7CX

https://m.edsoo.ru/5SODYVYG49

https://m.edsoo.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenus. Cuna
TAKECTHU

23.11.2026

https://m.edsoo.ru/OCWIXFNOE

22

23

CBs13bp MEX]y CUIION TAKECTH

Hu Maccoll Tena. Bec tena.
Pemenue 3anay nmo teme
"Cuna tsixectn"

Cuna TsKecTH Ha JpyTrux
mranetax. Ouznyeckue

26.11.2026

30.11.2026

https://m.edsoo.ru/SPZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI




24

25

26

27

XapPaKTCPUCTHUKHU IUIAHET

N3mepenue cuil. JluHamomeTp

Bec Ttena. HeBecoMmocTh

CnoeHnue 1ByX cui,
HAIMPABJIEHHBIX MO OJTHOU
npsMoii. PaBHoieicTByo1ast
CHII

Pemenue 3ampau nmo reme
"PaBHoaeiicTByromas cui"

03.12.2026

07.12.2026

10.12.2026

14.12.2026

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UAO1SQSRE

https://m.edsoo.ru/L6SNUZVZS8

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHUs U TPEHUE
nokos1. Tpenue B mpupoze u
TEXHUKE

JlaGoparopHas pabota
«M3ydenue 3aBUCHUMOCTH
CHJIBI TPEHUSI CKOJIBXKEHHS OT
CHJIBI JaBJICHUSI U XapaKTepa
COIPUKACAIOLINXCS
IMOBEPXHOCTEI

Pemenue 3anau Ha
onpeaeneHue
PaBHOJECHCTBYIOLIEN CUJIBI
Pewrenue 3amau no remam:
«Bec Tenay, «I'paduueckoe
n3zo0paxenue cuimy, «CUb,
«PaBHOAEUCTBYIOIIAS CHIDY

KonTponbnas padota mo

17.12.2026

21.12.2026

24.12.2026

28.12.2026

11.01.2027

https://m.edsoo.ru/TAIEOSMMH

https://m.edsoo.ru/TAQP4B30A

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

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D




TemaM: «MexaHndeckoe
nBuxkeHuey», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHne
cuiny, « CUIIBD»

JaBnerune. CiocoOb1

14.01.2027

33 YMEHBIIICHUS U YBEITUICHHS https://m.edsoo.ru/25TVM1FDL
JaBJIICHHS
JlaBlieHue rasa. 3aBI/IC'I./IMOCTB 18.01.2027

34 JlaBJIEHUs Ta3a oT 00bEMa, https://m.edsoo.ru/544YMX9WR
TEeMIIepaTypbl
[Tepenaua naBieHus

é 21.01.202

35 TRCPARIMIT TEIaMH, 012027 | ips://m.edsoo.r/CGSPOSNWO
JKUIKOCTSIMM U ra3aMHy. 3aKOH
ITackans
JlaBlIeHHUE B >1<1:m1<ocm U rase, 75.01.2027

36 BBI3BaHHOE JEHCTBUEM CHIIBI https://m.edsoo.ru/K7T1219UC
TSKECTH
Pemenune 3amad mo Teme 78 01.2007

37 «JlaBneHue B JKMAKOCTH U https://m.edsoo.ru/UHHC5RB6W
rasze. 3axon Ilackans»

01.02.2027
38 Coobmaromuecst cocy bl https://m.edsoo.ru/7HDBMDHR?2
04.02.2027

39 I'unpaBnuueckuii npecc https://m.edsoo.ru/67X2L.F396
M LI 5 .02.2027

40 AHOMCTpE!. LIOPIHEBON 08.02.2027 1 ps://m.edsoo.ru/SG846GTIS
YKAIKOCTHBIM HacocC

41 Atmocdepa 3emmn. [Ipuunnb 11.02.2027 | https://m.edsoo.ru/DRQ6ZPW 1M




42

43

44

45

46

47

48

CYIIECTBOBAHUS BO3YIIHOMN
000JI0UKH 3eMIIH.
3aBUCUMOCTH aTMOC(HEpPHOTO
JaBJIECHHS OT BBICOTHI HaJ
YPOBHEM MOPSI

Bec Bozmyxa. AtmochepHoe
JIaBJICHUE

N3mepenue atMochepHOTro

nasnenust. OnsiT Toppuueniu

3aBUCUMOCTh aTMOC(HEpPHOTO
JABJIEHUSI OT BBICOTHI HaJl
YPOBHEM MOPS
bapomeTtp-anepou.
ATMoOcdepHOe aBJIeHIE Ha
PAa3JIMYHbIX BBICOTAX

Pemenue 3amgau nmo reme
"AtmocdepHoe naBieHue"

JlelicTBuE ®KUIKOCTH U Tra3a

Ha [IOTPY’KEHHOE B HUX TEJIO.

ApxumenoBa cuiia

JlaGoparopHas pabota
«Omnpenenenue
BBITAJIKUBAIOIIEH CHUJIBI,
JEWCTBYIOLIEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCTB)»

15.02.2027

18.02.2027

22.02.2027

25.02.2027

01.03.2027

04.03.2027

08.03.2027

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.ru/Y WIFWMZ1J

https://m.edsoo.ru/WBNXTP7GR

https://m.edsoo.rt/YWVWLS5TA1

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

49

JlaGopatopHnast pabora 1o
teMe «McenenoBanue
3aBHCHUMOCTH Beca Tella B

11.03.2027

https://m.edsoo.ru/OUOBGKKSW




50

51

52

53

54

BOJIE OT 00BEMa
MOTPYKEHHOM B JKUIAKOCTH
YaCTH TEJIa

IlnaBanue Ten

Jlabopartopnas pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
oIpenesicHue e€
rpy3000ab6EMHOCTH"

Pemenue 3aga4d mo Temam:
«I1naBanue cynos.
Bo3nyxomnaBanuey,
«JlaBneHue TBEpABIX TET,
JKHUJIKOCTEH B Ta30B»

Mexanudeckasi pabora

MomntHocts. EquHunE!
MOIIHOCTH

15.03.2027

18.03.2027

22.03.2027

25.03.2027

05.04.2027

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA600Q

https://m.edsoo.ru/1 YIR6J7LS5

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

55

56

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MTPHU
noanéMe 1o Jiectauie"

[IpocTeie MexaHu3MBbI. Phryar.
PaBHOBecue cun Ha peiuare

08.04.2027

12.04.2027

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbhas pabota mo teme
«JlaBneHue TBEPABIX TET,
JKHUIKOCTEHN U ra3oBy /

15.04.2027

https://m.edsoo.ru/DWLOWQOXQZ




58

59

60

Bcepocculickas npoBepodHas
pabora

PezepaHblii ypok. Pabora ¢
TEKCTaMH 1o TeMe «JlaBieHune
TBEPIIBIX TEJ, KUIKOCTEH H
ra3oB» / Beepoccutickas
poBepoyHas padbora

Poruaru B TexHuke, OBITY U
npupoze. JlaboparopHas
pabora «lccnenoBanue
YCIIOBHH PaBHOBECHS pblYara»
Pewmenne 3amad o reme

«Y CIIOBUSL paBHOBECHS
pBryaray

0.5

19.04.2027

22.04.2027

26.04.2027

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFES8N

61

62

63

64

65

Koadduuuent noneznoro
JEeUCTBUS MEXaHU3MA.
Jlaboparopnas pabota
«3mepenne KII/] HaknoHHOM
IJIOCKOCTH

Pemenue 3ama4 no reme
"Pabora, momrHocTh, KIT/T"
Mexanndeckas HEprusl.
Kunernueckas n
MOTEHIIUATbHAs SHEPTUS
3aKOH COXpaHEHUsI
MEXaHUYECKON SHEPTUU
YPOK-3KCIIEPUMEHT 1O TEME
"DKCrIepUMEHTAIbHOE

0.5

29.04.2027

03.05.2027

06.05.2027

10.05.2027

13.05.2027

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

https://m.edsoo.ru/VF5XBOQLVS

https://m.edsoo.ru/3HOE7HOYK

https://m.edsoo.ru/46Y227ZPME

https://m.edsoo.ru/SM7E7YTZC




oTpeieNieHue H3MCHEHHSI
KUHETHYSCKOHN 1
MMOTEHITMATILHON SHEPTUH TIPU
CKaTBIBAaHUHM Teja I10
HaKJIOHHOM INIOCKOCTH"

Kontposnbnas pabota no teme 17.05.2007
66 «PaboTa ¥ MOITHOCTb. 1 1 o https://m.edsoo.ru/AECZ9T7EC
DHeprus»

PezepaHblii ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1 20.05.2027  https://m.edsoo.ru/MJIPGGSA3
"MexaHnyeckoe IBHKeHue"

PesepBHblit ypok. Pabota ¢
68 TekcTaMu 1o TeMe "Pabora. 1 24.05.2027 @ https://m.edsoo.ru/ XT2SMNZYM
MoruHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 4 12



8 KUIACC

KoanuyectBo yacos
Ne Hara JJIeKTPOHHBIE M (poBbIE

Tema ypoka Kontposbnubie IlpakTnueckue
n/n Bcero U3ydyeHHss  o0pa3oBaTeIbHbIe pecypchl

padoThI padoThI

OCHOBHBIC TTOJI0XKCHHS

- i .09.202
MOJICKYJIIPHO-KUHETUYECKOU | 03.09.2026 hitps://m.cdsoo.ru/10BIEJSGO

TCOPHHU U UX ONBITHBIC
MMOATBCPKACHUA

Macca u pa3mep aTOMOB U | 07.09.2026 https//m.edsoo.r/OMINAE3EH
MOJIEKYJI

Moaenu TBEPIOTO, JKUIAKOTO 10.09.2026
1 Ta3000pa3HOI0 COCTOSTHUI 1 o https://m.edsoo.ru/HVW3WMRAS

BCIICCTBa

OOBsICHEHNE CBOICTB
TBEPIOTO, )KUJKOTO U

i 14.09.202
ras000pasHoro cocToANuiA 1 0920261 ips:/m.edsoo.ru/DIYTZOHS3

BEIIECTBA HA OCHOBE
MIOJIOYKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

K 17.09.202
PHETALIIHCCIHE 1 | 7092026 ips//m.edsoo.ru/SGT3PYMAO
aMmop(gHBIE Tea

CmauuBanue n

21.09.2026
KanWUIIPHOCTb. 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepxHOCTHOE HaTsIKEHNE

Ternosoe pacumpenue u 1 24.09.2026 s /im.edsoo.r/I3N3OKSSL
CXKXaTue

Temneparypa. Cs3b 1 28.09.2026  https://m.edsoo.ru/SXSV6F15B




10

11

TEMIIEPATYPbI CO CKOPOCTHIO
TEIJIOBOT'O IBUYKEHMS YaCTHUL]

BuyTtpennsis sueprusi.
CriocoObl U3MEHEHUS
BHYTPEHHEHN SHEPIUU

Bune! reruionepenaun

VYpok-koHpepeHus
"[IpakTuueckoe
HCIOJIb30BaHUE TETTOBBIX
CBOIICTB BEILIECTB U
MaTepHAaJIOB B LENAX
sHeprocoepexeHus"

01.10.2026

05.10.2026

08.10.2026

https://m.edsoo.ru/BBVCIOMHG6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

12

13

KommyecTBO TEIIOTHI.
VY nennbHas TEII0EMKOCTh
YpaBHEHHE TEIIOBOTO
Oananca. TemiooOMeH u
TEIUIOBOE PABHOBECHE

12.10.2026

15.10.2026

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQIJE

14

15

JlaGoparopHas paboTa
"HcciienoBanue SBICHHS
TeII000MeHa pu
CMEITUBAHNN XOJIOIHON 1
ropsiaeit Boanl"

PacueT xonndecTBa TEILIOTHI,

HEOOXOIMMOTO IS
HaneBaHI/ISI TCJIa 1
BBIJICJIIEMOTO UM TIPH
OXJIAXKICHUH

19.10.2026

22.10.2026

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW




16

17

18

19

20

21

22

23

24

JlaboparopHast pabota
"OnpeneneHue yaeiabHOR
TEIUIOEMKOCTH BellecTBa"

DHeprus TorMBa. Y iejabHas
TEIJIOTa CTOPAHUSI

[InaBneHnue u oTBepIeBaHUE
KPUCTAJUTMYECKHUX TEll.

VY aennHas TemiaoTa
IUIaBJICHHS

JlaGopaTopHas pabora
"OnpeneneHue yneiabHOu
TEIJIOTHI TUTABJICHUS Jiba"

[TapooGpazoBanue u
KoHieHcanus. VMcriapenue

Kunienne. Y neapHas Temnora
napooOpa3zoBaHus U
KOHJICHCALIUU. 3aBUCUMOCTh
TEMIEPATypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHHS

BnaxnocTs Bo3myxa.
JlabopaTopHas paboTa
"Onpenenenue
OTHOCHUTEIFHOM BIIAKHOCTH
BO3ayXxa"

Pemenue 3amau Ha
oTpe/ieJICHUE BIAKHOCTH
BO3/yXa

[punHnuns! paboTsl

05.11.2026

09.11.2026

12.11.2026

16.11.2026

19.11.2026

23.11.2026

26.11.2026

30.11.2026

03.12.2026

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

https://m.edsoo.ru/683AIXYWS

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCOXVHGHD

https://m.edsoo.ru/CQG4DOQKML

https://m.edsoo.ru/Y7HDJM2GZ

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

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6




25

26

27

TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa. JIBuraTeinb
BHYTPEHHETO CTOpaHUs

KII/I TermmoBoro nBuraTens.
TemnoBble ABUTATENH U
3alIMTa OKPYKarolIe cpeibl
3aKOH COXpaHEHUs U
MIpEBpAICHUS YJHEPTUU B
TEIJIOBBIX MpOLIeccax

[ToaroToBka Kk KOHTPOJIBLHOU
pabote no Teme "TerioBbie
sBieHMs. M3Menenue
arperaTHbIX COCTOSTHHUI
BenecTna"

07.12.2026

10.12.2026

14.12.2026

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

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

28

29

Konrponsnas pabora o Teme
"TemnmoBbic SBICHUS.
N3meHeHue arperaTHbIx
COCTOSIHHH BelecTsa"

OnekTpusanus tein. J[Ba pona
3JIEKTPUUECKUX 3aps 0B

17.12.2026

21.12.2026

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

https://m.edsoo0.ru/9ESSKDOQMD

30

31

32

Ypok-uccienoBanue
"DnexTpu3anus Ten
UHIYKIIUEH U NTPU
CONPUKOCHOBEHUH"
BiaumoneiictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

DIEeKTPUYECKOE TOJIE.

24.12.2026

28.12.2026

11.01.2027

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0o.ru/N79CZGZ1]




33

34

35

HanpsixeHHOCTB
INEKTPUYECKOTO ITOJIS.
[TpuHuMn cynepno3suuuu
INEKTPUYECKUX TOJIEN
Hocurenu snexkrpruecknx
3apsAA0B. DJIEeMEHTAPHBIN
3apsa. CTpoeHue aroMa
[IpOBOTHHUKY U TUATEKTPHUKH.
3aKOH COXpaHEHHUs
AJIEKTPUYECKOTO 3apsaaa

Pemienue 3agaq Ha
IIPUMEHEHHE CBOVCTB
3JIEKTPUUYECKUX 3apsI0B

14.01.2027

18.01.2027

21.01.2027

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/USJR991PB

https://m.edsoo.ru/SXWWOSWIJ5

36

DIEKTPUUYECKUM TOK, YCIOBHS
€ro CyIleCTBOBaHHUSI.
HcTouHMKH 31EKTPUYECKOT0
TOKAa

25.01.2027

https://m.edsoo.ru/IS1MP3J3M

37

38

39

40

I[eﬁCTBHH QJICKTPHYICCKOIO
TOKa

Ypoxk-uccienoBanue

" JIelCTBHE AIEKTPUIECKOTO
TIOJISL HA TIPOBOJTHUKH U
JIARTIEKTPUKH"
DNEeKTPUUIECKHUI TOK B
MeTaJuax, KUAKOCTIX U
razax

DNeKTpruYecKas 1enb U e€
COCTaBHBIC YaCTH

28.01.2027

01.02.2027

04.02.2027

08.02.2027

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO




41

42

43

44

45

46

47

Cuna Toka. JlaboparopHas
pabora "M3mepenue u
peryJiMpoBaHue CHIIbI TOKA"

DNEKTpUUECKOE HAIPSKEHUE.
Boastmerp. Jlabopatopuas
pabota "U3mepenue u

perynupoBaHue HarpsHKeHUs'

ConpoTHBiIeHNE TPOBOAHUKA.
VY nenpHO€e CONPOTUBIICHHE
BEILIECTBA

JlaGopartopHas paboTa
"3aBUCUMOCTD
AJEKTPHUYECKOTO
COIIPOTHBIICHUS POBOHUKA
OT €ro JUINHBI, IJIoLan
MOTIEPEYHOTO CEUSHHUS U
Marepuaia"

3aBHCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ams
ydJacTKa [enu

JlaboparopHast pabota
"HUccnemoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIEro Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaNpsHKCHUS Ha
pesucrope"
IlocnenoBaTrenbpHOE B
MapajieIbHOE COCTUHECHUS
TTPOBOTHUKOB

0.5

0.5

11.02.2027

15.02.2027

18.02.2027

22.02.2027

25.02.2027

01.03.2027

04.03.2027

https://m.edsoo.ru/9LHH7UNIJI

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ESUQSPC4G

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

https://m.edsoo.ru/VEZPE70Q80Q

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ9903493




48

JlaboparopHast pabota
"I[IpoBepka npaBuia
CJIOKEHHMSI HaIlPSHKEHUH TTPU
MOCIeI0BaTEILHOM
COCTMHEHHH JIBYX
pe3ucTopoB”

08.03.2027

https://m.edsoo.ru/VO3VYPOTS

49

JlabopaTopHas pabota
"IIpoBepka npaBuia ajist
CHWJIBI TOKa MU
napayiebHOM COeAMHEHUN
pe3uctopos"

11.03.2027

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

55

Pewrenue 3anay Ha
IpUMeHeHne 3akoHa Oma ais
Pa3IMYHOIO COCIUHEHHUS
IIPOBOJIHUKOB

Paborta 1 MOIITHOCTE
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyna-Jlenna
JlaboparopHast pabota
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DNEeKTPUYECKUE LICTIH U
MOTPEOUTEITN IIEKTPHIECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[TocTosiHHBIC MAaTHUTHI, HX

B3alMOJCHCTBHE

ypOK-I/ICCHeI[OBaHI/Ie

15.03.2027

18.03.2027

22.03.2027

25.03.2027

05.04.2027

08.04.2027

https://m.edsoo.ru/19ZEFKZ74

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

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XIL.M

https://m.edsoo.ru/KL1ZHIKQF

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




56

57

58

59

"U3yuenue nosei
HOCTOSIHHBIX MarHuToB"

MarunuTHoe MoJe.
MarsauTHoe 110J1€ 3eMJIH U
€ro 3HaueHue I )KU3HU Ha
3emite

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DneKkTpudecKue 3apsbl.
3apspKeHHBIE TeJa U UX
B3aUMO/ICHCTBUSI.
[TocTOSIHHBIN 2JIEKTPUUYECKUI

n

TOK

KonTponbhas pabota no teme
"DnexkTpudecKue 3apsbl.
3apsoKeHHBIE TeNa U UX
B3aUMOJICHCTBUS.
ITocTOsTHHBIN DIIEKTPUYECKUN
ToK" / Beepoccuiickas
MpoBepoyHas pabora

PesepBHbIii ypok. Pabora ¢
TEKCTaMU T10 TeMe
"I[TocTosiHHBII
ANEKTpUYECKHi TOK" /
Bcepocculickas npoBepo4Has
paborta

12.04.2027

15.04.2027

19.04.2027

22.04.2027

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1CS

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

60

OmneIT Opcrena. MaruutHoe
0JI€ IIEKTPUUECKOro TOKa
MaraurtHoe 1ose KaTyIIKH C

26.04.2027

https://m.edsoo.ru/PC1DMV4ID




61

62

63

64

TOKOM

IIpumenenue

OJICKTPOMArHuTOB B TCXHHUKCE.

JlaboparopHas pabota
"N3yuyenue neicTBus
MarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM"

DIEeKTPOABUTATEIb
IIOCTOSIHHOTO TOKaA.
Hcnonws3zoBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIIOpTe.
JlaGopartopHas paboTa
"KoHcTpyupoBanue u
u3ydeHue paboTbl
3JeKTpoBUrarens"
OnsiTel @apanes. 3aKoH

3JIEKTPOMArHUTHOMU
nHaykuu. [Ipasuio Jlenna

Onekrporereparop. CrocoOs

MOJIYYEHUS JIEKTPUUECKON

OHCPIUH. 9HeKTpOCTaHHI/II/I Ha

BO300HOBIIIEMBIX
WCTOYHUKAX dHEPTUU

0.5 29.04.2027 https://m.edsoo.ru/KG8XDIUWD

03.05.2027 https://m.edsoo.ru/7VY QQDMFN

06.05.2027 https://m.edsoo.ru/YSDW34FV(

10.05.2027 https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBLHOU
pabote o Teme
"DneKkTpuuecKkue u
MarHuTHbIE ABJICHUS"

13052027 psi/im.edsoo.ru/GFSIPNCSB




KonTponbhas pabota no teme
66 "DeKTpUYeCcKue U
MAarHUTHBIE SIBJICHUS"

PesepeHsiii ypok. Pabora ¢
67 TEKCTAMU 110 TEME
"TermnoBbie sBiaeHUS"

PesepBHblii ypok. Pabora c
68 TEKCTAMU 110 TEME
"MarauTtHele aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5

17.05.2027

20.05.2027

24.05.2027

https://m.edsoo.ru/APBXXTADS

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

KoanuecTBo 4acoB

Ne HMara DJIEKTPOHHBIE M (pPOBbIE
Tema ypoka Kontpoasubie IIpakTuuyeckue
n/n Bcero U3y4eHus o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI
M . 2.09.202
CRAHIHCCOE ABIDICHHIE 1 02.09.2026 1 ps://m.edsoo.ru/UP3ISEVCD

MarepuanbHas TOUKa

CucreMa oTcyerTa.

03.09.2026
OTHOCHUTEIBLHOCTE 1 ? https://m.edsoo.ru/UWFLOQ33T
MEXAHUYECKOTO IBUKECHU

PaBHOMEpHOE NpSIMONIMHENHOE 08.09.2026

1 https://m.edsoo.ru/E65SRWOZKO0
IBHKCHHE
HepasHomepHoe
7| . .09.202
MPAMOITHHCHHOC JIBHAKCHHC 1 09.09.2026 https://m.edsoo.ru/LO43PYTGB

Cpennsisi © MTHOBEHHas

CKOpOCTh
[Ipsamonuneitnoe
10.09.202
PaBHOYCKOPEHHOE JBUYKEHUE. 1 0.09.2026 https://m.edsoo.ru/SKUYWCHBO
Yckopenue
CkopocTb IpSMOIMHEWHOTO 15.09.2006

PAaBHOYCKOPEHHOTO JIB>KCHHUSI. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopocTu

JlaboparopHnas paboTa

"OnpeneneHne yCKOPEHUst 16.09.2026
TeJa IIPU PaBHOYCKOPEHHOM 1 1 o https://m.edsoo.ru/1KKINJFOS8

IBIDKEHUH 110 HAKJIOHHOU
miockoctu"

CBo0ogHOE NaJeHue TEIL. 1 17.09.2026  https://m.edsoo.ru/NMQA4GGEQ




OmeiTel [Nanunes

PaBHOMEpHOE ABMXKEHUE 110

9 oxpysirocti. [leproxn 22.09.2026 https://m.edsoo.ru/PVRBIDTTH
9acToTa OOpaICHHMSI.
JIuneliHas n yrinoBasi CKOPOCTH

10 Henrpoctpemirensioe 23.09.2026 https://m.eds00.ru/OSLEGWFZY
YCKOpEHHUe

1 ITepBeiit 3akoH HproTOHA. 24.09.2026 hittps://m.edsoo.ru/ TADTURL3K
Bexkrop cuiel

12 Bropoit saxoi Heiotora. 2909.2026 4 o /im.edsoo.rw/SA28NGVEV
PaBHOelicTBYIOIIAdA crita

13 Tpermit saxoit Heiotoa. 30.09.2026  https:/m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemrenne 3anay Ha 01.10.2026

14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
Hprotona

06.10.2026

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

16 Pemmteriue 3a1a 10 Teme 07.10.2026 https://m.edsoo.ru/HML1AMNI12
«Cuia ynpyroctu»
JlaGopaTtopHnas pabota 08.10.2026

17 «Onpenenenne KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
TPY>KUHBD)

18 Cuia TpeHus 13102026 https://m.edsoo.ru/B4WPRARI7
P 14.10.202

19 EUICHIE 3T T TEME 02026 | i ps://m.edsoo.ru/PIDH2DCIT
«Cwuia TpeHus»

20 JlaGoparopHas paboTa 15.10.2026  https://m.edsoo.ru/CS6RD8K X8




21

22

23

"Onpenencane kodpduimrenTa
TPEHUS CKOJIbKECHHS"

Pemrenue 3amad mo teme
"3akonsl HeroTona. Cuia
ynpyroctu. Cuna TpeHus"

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOIHOTO
MaJCHUS
VYpok-koHpepeHIus

" JIBUKEHHE TEJI BOKPYT
IPaBUTALIMOHHOTO LIEHTPA
(Conneuynas cuctema).
lamaxkTukn"

20.10.2026

21.10.2026

22.10.2026

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

24

Permtenne 3amau mo teme "Cuiia
TSYKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

05.11.2026

https://m.eds00.ru/VO2GVEYAT

25

[TepBas kocMHuueckas
ckopoctbk. HeBecoMocTh 1

Heperpysku

10.11.2026

https://m.edsoo.ru/5S63XRG6ED

26

27

PaBHOBeCcue MatepuaibHOI
TOYKH. AOCOTIOTHO TBEPAOE
teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPEeIIEHHOI 0ChIO
BpauieHusi. MOMEHT CHJIBI.
enTp TsKECTH
PaBHOBecue MaTepuaibHOI

TOYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPOTO

11.11.2026

12.11.2026

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS




28

29

30

TeJa ¢ 3aKPEIIEHHON OChIO
BpalieHus. MOMEHT CHUJIBI.
LenTp TspKECTH

Pemtenue 3amad mo teme
"MowmeHT cuibl. LleHnTp
TsHKECTH"

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme
"MexaHHYEeCKOE IBHKEHHE.
Bzaunmoneiicreue ten"
KonTponbnas pabota o teme

"MexaHU4YeCKOE IBUKEHIE.
B3aumopeiicteue ten"

17.11.2026

18.11.2026

19.11.2026

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

https://m.edsoo.ru/8D7SUVXSJ

https://m.edsoo.ru/JIBOUJ2YG

31

Nmnynsc tena. Ummynse
CUJIBL. 3aKOH COXpPaHEHUs
UMITyJIbCca. YTIPYroe u
HEYIIPYTrO€ B3aUMOJICHCTBHE

24.11.2026

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3anau o reme
"3aKOH COXpaHECHHS
ummyisca'

25.11.2026

https://m.edsoo.ru/LOQO6EHEF9

33

34

VYpok-koHpepeHus
"PeakTuBHOE ABUKEHUE B
MPUPOJIC U TEXHUKE"

Mexanudeckas paborta u
MOIIHOCTH

26.11.2026

01.12.2026

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

36

Pabota cuiibl TSXKECTH, CUJTBI
YIPYTOCTH U CUIIBI TPEHHUS

JlaGopaTtopHnas pabota

02.12.2026

03.12.2026

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1 P&




37

38

39

40

41

42

43

44

45

«Ompenenenre pabOTHI CHITBI
TPEHUS IPU PABHOMEPHOM
JIBHKCHHU Tella 110
TOPH30HTAIILHOM
TIOBEPXHOCTHY

CBs13b SHEprUU U paboTHI.
[ToreHumanbHas SHEPrust

Kunernueckas sneprus.
TeopeMa 0 KUHETUYECKOM
SHEPruu

3akoH COXPAHCHUS SHCPIUA B
MCXAaHUKE

JlaGopaTtopHnast pabota
«W3ydenue 3akoHa
COXPaHECHHUS SHEPTUNY

KonebarenpHOE IBUMKEHUE U
€ro XapaKTePUCTUKH

3aryxaromue KoyeoaHus.
BrinyxeHHbIe KOTeOaHMs.
Pe3onanc

MaremMaTuyecKu u
MPY>KUHHBIA MasTHUKHU

Ypoxk-uccienopanue
«3aBHCUMOCTb IepUoa
Kosie0aHui OT )KECTKOCTHU
MPY>KUHBI U MacChl rpy3a»

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJICOaHUIX

08.12.2026

09.12.2026

10.12.2026

15.12.2026

16.12.2026

17.12.2026

22.12.2026

23.12.2026

24.12.2026

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/OTVKS8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655




46

47

48

49

50

51

52

53

54

JlaGopaTtopHnast pabota
«OrnpeeneHre 4acToThl |
nepuoia KojaeoaHui
NPY>KUHHOTO MasiTHUKa)

JlaGopaTtopHnast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

MexaHnYeCcKrne BOJTHBI.
CBoiicTBa MEXaHHYCCKHUX
BOJIH. [IpoosibHBIE U
MOTIEPEYHbIE BOJHBI
Ypok-koHpepeHus
"MexaHHYECKHE BOJHEI B

TBEpAOM Teine. CelicMuueckue

BOJIHEI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa
Ypoxk-uccienopanue
"HaOmroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

FpOMKOCTB 3BYKa U BbICOTA

TOHA. AKYCTI/I‘-ICCKI/Iﬁ PE30HAHC

Ypok-koHpepeHus
"V bpTpa3Byk U HHGPa3BYK B
MPUPOJIC U TEXHUKE"

IToaroTroBka K KOHTPOJIBHON

29.12.2026

30.12.2026

12.01.2027

13.01.2027

14.01.2027

19.01.2027

20.01.2027

21.01.2027

26.01.2027

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edsoo.ru/QHBQ3U5SXV

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

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

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




55

56

57

58

pabote mo Teme "3aKOHBI
coxpaHeHHs. MexaHn4ecKue
KoJieba”us U BOIHBI"

KonTponbHas paboTa no teme
"3aKOHBI COXPAHEHUS.
Mexannueckue KoyiebaHus u
BOJIHBI"

DJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJTHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

Ypok-kondepenmus "llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOI1 cBs3U"

27.01.2027

28.01.2027

02.02.2027

03.02.2027
04.02.2027

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

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

59

60

61

Ypoxk-uccienopanue
"N3yueHue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOILBI0 MOOMIIBHOTO
tenedona"

Pemntenue 3amad Ha
OIpeeICHUE YaCTOThI U
JUTMHBI DJIEKTPOMAarHUTHOU
BOJIHBI

DJIeKTpOMarHuTHas Ipupoaa
cBeta. CKOpOCTh CBETA.
BonHoBrIe cBOMCTBaA cBETA

09.02.2027

10.02.2027

11.02.2027

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX




62

63

HcTounukm cBera.
[Ipamonuneitnoe
pacrnpocTpaHEHHE CBETA.
3atmenust ConHua u JIyHbl

3aK0OH OTpaXKEHHUs CBETA.
3epkana. Pemenne 3a1au Ha
NpUMEHECHHE 3aKOHA
OTpaKEHHsI CBETA

16.02.2027

17.02.2027

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

64

65

66

67

68

69

HpeHOMJICHI/IC CBeTa. 3aKOH
IMMPEJIOMJICHUA CBCTA

ITonHoe BHyTpeHHEE
OTPa’KEHUE CBETA.
Hcnons3oBaHue MOIHOTO
BHYTPEHHETO OTPAKECHHUS B
ONTHYECKUX CBETOBOJAX

JlaGopatophas pabota

"UccaenqoBanue 3aBUCUMOCTH
yTJia MPETOMIICHHS CBETOBOTO

Jy4da OT yIJia MaJieHus Ha
rpanuie "Bo3ayx-crexsio""
Ypok-koHpepeHuus

" cnonp30BaHKE ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBSI3b"

JIumser. OnrTnyeckas cuia
JIMH3EI

[Toctpoenne nzo0paXkeHUi B
JIMH3aX

18.02.2027

23.02.2027

24.02.2027

25.02.2027

02.03.2027

03.03.2027

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W

https://m.eds0o.ru/R800OIT10S

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L.97F

https://m.edsoo.ru/MWU2YHLIN




70

71

72

73

74

JlaGopaTtopHnast pabota
"Onpenenenre GoKyCHOTO
pPacCTOAHUS U ONTUYECKOM
CHJIBI COOMPAFOIIICH JIMH3BI"
VYpok-koHpepeHus
"OnTuueckue JINH30BbIC
puoopsI"

['a3 xak onrtuyeckas cucrema.
3penue

Ypok-koubepenmus "Jled ekt
3penusi. Kak coxpanuthb
3penue"”

Pasnosxenue 6enoro csera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CreKTpaibHbIX
uBetoB. Jlucnepcus ceera

04.03.2027

09.03.2027

10.03.2027

11.03.2027

16.03.2027

https://m.edsoo.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

77

JlaGopaTtopHnast pabota
"OnbITHI IO Pa310KEHUIO
0eIIoro CBETa B CIIEKTP H
BOCIIPUSTHUIO 1IBETA MPEIMETOB
npy UX HaOJTIOIEHUH Yepe3
I[BETOBbIE (hUIBTPHI"
VYpoxk-npaktukym "BosHOBBIE
CBOIICTBa CcBETa: AUCIEpPCHs,
uHTepdepeHIus u
mudpakus”

OmneiTel Pe3epdopna u
TUTaHeTapHasi MOJAEb aTOMa

17.03.2027

18.03.2027

23.03.2027

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV




IToctynater bopa. Monens

24.03.2027

78 https://m.edsoo.ru/OBJPHEOG?2
atoma bopa
Hcnyckanue u noriomnieHue
25.03.202
79 cBeta aToMoM. KBaHTHL. 5032027 https://m.edsoo.ru/MILRTHPCO
JInneiyaTeie CIIEKTPBI
YpoK-pakTUKyM
.04.2027
80 "HaGnroneHue ciekTpoB 06.04.20 https://m.edsoo.ru/7NCLNW296
UCITyCKaHUs"
7.04.2027
81 PagnoakTHBHOCTE U €€ BUIBI 07.04.20 https://m.edsoo.ru/22H32JWLM
. .04.202
82 CTpocHie aToMHOro s1pa 08.04.2027 https://m.edsoo.ru/IRVESKOFK
Hyknonnast Monens
P 13.04.2027
83 AATIOTIETHBHIE 3042027 psi/fm.edsoo.r/RATOSTPSP
npeBpateHus. M30tomnsl
Pemenue 3anau no reme:
14.04.2027
84 "PanmoakTUBHEIE https://m.edsoo.ru/WX2HQP2S6
peBpaicHus "
15.04.2027
85 [Tepnox monmypacnazna https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHuus 20.04.2027
86 "PannoakTuBHBIC U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IIpUpOJIE, MENULIMHE, TEXHUKE"
S nepuble peakuuu. 3aKOHBI 21.04.2027
87 COXpaHEHUs 3apsiI0BOTO U https://m.edsoo.ru/YOQ2XMKOQ0
MacCOBOTO YHCE
28 DHeprusi CBA3U aTOMHBIX SIJIEP. 22.04.2027 hitps-//m.cdsoo.r/NSTEUFIO3
CBsi3b Macchl U SHEPTUU
89 Pemenue 3amad 1o teme 27.04.2027  https://m.edsoo.ru/OD4KHIL Q4T




90

91

92

" nepHble peakuuu”

Peakuuu cunTesa u neneHus
snaep. UcTouHuku s3Hepruun
CounHua u 3BE31
Ypoxk-koHpepenuus "AnepHas
sHepreTuka. JlercTBus
PaINOAKTUBHBIX U3TyYEHUN Ha
JKUBbIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBEIE siBI1cHUSA"

28.04.2027

29.04.2027

04.05.2027

https://m.edsoo.ru/RMBFOBND7

https://m.edsoo.ru/QTNWFEFW900

https://m.edsoo.ru/TBOXB9TUO

93

KoHTponbHas paboTta 1o teme
"D1eKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHbIE BOJHBI.
KBanToBEIE siB1eHUSA"

05.05.2027

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEHME, 000OIICHHE.
JlaGopaTopnbie paboThI MO
Kypcy "B3aumoneiicteue ten"

06.05.2027

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

95

96

[ToBTOpeHme, 0600IICHHE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TemnnoBsie nporecch”

[ToBTOpenue, obo0IIEeHHE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"KIIJI TerioBeIX ABUTarencii'”

11.05.2027

12.05.2027

https://m.edsoo.ru/MMINLZOSQ

https://m.edsoo.ru/H7HKU30G3




97

98

99

100

[ToBTOpenue, obo0ImIEHHE.
Pemenue pacueTHbIX U

Ka4C€CTBCHHBIX 3aJa4 I10 TEMC

"KII smekTpoycTaHOBOK"

[ToBTOpenme, 0600IICHNE.
JlaGopaTopnbie paboThI MO
Kypcy "CBeToBble siBIeHUS'

[ToBTOpenue, o6o0IIEHHE.
Pabota ¢ Tekcramu o Teme
"3aKOHbBI COXpaHEHUs B
MexaHuke"

[ToBTOpenue, o6o0IIEHHE.
Pabota ¢ Tekcramu 1o reme
"Konebanus u BoHBI"

13.05.2027

18.05.2027

19.05.2027

20.05.2027

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91 XS3CXDT

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ TekcTamMu o TemMe
"CBeTOBbI€E gBiIcHUA"

25.05.2027

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpEHME, 000OIICHHE.
PaboTa ¢ TexcTaMu o TeEMe
"KBaHToBas u saepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

27

https://m.edsoo.ru/W7IE16NUS




MMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OEPA30OBAHMUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbrara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHus

1.1

HCIOJIB30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasinyaTth ABJCHHUA IO ONMHMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHUE

1.3

1.4

pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHbIX (PU3MUECKUX SIBJICHUN B
OKpY’KaIOIllEM MHUpE, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM INEPEBOAMUTH MPAKTHUUYECKYIO 337a4yy B y4eOHYIO, BBIICIATDH

CYIIECTBEHHBIE CBOICTBA (TPU3HAKHM) (PU3HUECKUX SBICHUIN

ONMCHIBaTh HU3yYCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYHMHBI, IPU ONUCAHUM TMPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOIB3yEMbIX BEIHYUH, WX
0003HaYEHUA U €AUHUIIBI (PU3MUECKUX BEIMYHH, HAXOAUTH POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/I‘-IGCKI/IX BCIINYHNH

1.5

1.6

1.7

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHHUS U TPOIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
GOpMyIIMpPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpa)KEHHE

OOBSACHATh (PU3NYECKHUE SIBJIICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
yucie M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh PUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3NMUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

pemaTtb paC‘IéTHLIC 3aJa4yu B 1 -2 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U



1.8

(dbopMyIIbI, CBSI3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJla4ydl  3alUChIBATh KPAaTKOE YCIOBHE, IOJICTABIISATH
¢u3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIIPAaBOYHLIC JAHHEBIC, H€O6XO,Z[I/IMLIC IJId pClICHUA 3a1a4, OUCHHUBATDH

PEATUCTUYIHOCTD TTOJTYYCHHOW (PU3NUECKON BETUYUHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPHU ITOMOIIA
bu3NYecKuX METOJOB, B ONHCAHWU UCCIIEJJOBAHMUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumoresy), pasivyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yJabTaT, HaXOAUTh OUIMOKH B

XO0J€ OIbITa, A€J1aTb BBIBOJBLI 11O €T0 PE3yJIbTaTaM

1.9

1.10

MPOBOJANTH OIBITHl 1O HAONIOACHUIO (U3HUYECKUX SIBICHUH WIH
(¢U3MYEeCKUX ~ CBOWMCTB  Tel:  (opMyIMpoBaTh  TPOBEpSEMbIC
NPENNONIOKEHUsI, CcOoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyIOBaHUs, 3aIUCHIBATH XO/I OIBITa U (JOPMYIIUPOBATH BHIBOJIBI

BBINOJIHATH TIPSIMBbIE U3MEPEHUS] C HCIOJIb30BAHWEM AaHAJOTOBBIX U
U(GPOBBIX MPHUOOPOB, 3aNMUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW TTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH  WCCJICJAOBAHUE  3aBUCHMOCTH  OJHOW  (pU3HUECKOU
BEJIMYMHBI OT JPYroMl € MCIOJB30BAHUEM NPSAMBIX H3MEPEHHUI,
Y4acCTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCJICIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIIEAYS NPEIIOKEHHOMY ILIAHY,
(UKCUPOBAaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIC MPEJIOKCHHBIX TaOIUIl U TPAPUKOB, ATaTh BBIBOIBI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

1.12

1.13

1.14

MIPOBOJIUTh KOCBEHHBIC H3MEPEHUs (PU3MUYECKMX BEIMYUH, CIEIYs
NPE/UI0KEHHON MHCTPYKIUH: TIPU BBIIOJHEHUH U3MEPEHU coOupaTh
HKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHHE HCKOMOMU

BCJINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0€e301IacHOCTH pu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

YKa3bIBaTb  MPUHIUIIBL )Iel\/'ICTBI/ISI HpI/I60pOB n  TEXHHUYCCKUX
yCTpOP’ICTB, XapaKTCpU3oBaTh IMNPUHIHAIIBI ,[[CflCTBPIH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMu,
HUCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX SIBIICHHI u

H€O6XOZ[I/IMBI€ (bI/IBI/I‘IeCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

1.16

NPUBOANUTE TNPHUMEPHl (HAXOAWTh HWHPOPMALUIO O TpUMepax)
MPaKTUYECKOTO UCTIOIb30BaHUs (DU3NYECKUX 3HAHUI B IMOBCETHEBHON
JKU3HU Ay obOecriedeHHWss O€30MacHOCTH Tpu  OOpamieHuu C
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO TMOBECHHS B OKpY Kalollel cpezie

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popMaiuu B cetu MHTepHET B
COOTBETCTBHUHM C 3aJlaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M IYyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBLICTISATE MHPOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBONU WIIH

MOXET OBITh HEOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUU y4eOHBIX 3a/1aHui
HAyYHOTIONYJISPHYIO  JIUTEpaTypy  (QU3UYECKOTO  COAEpIKaHHS,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Bnaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMAIUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

1.19

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

COo3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMANHH (PU3UUECKOTO
COJZIepKaHus, B TOM YMCJE MYOJUYHO AeNaTh KpPaTKUe COOOIIECHHS O
pe3ylibraTaX TPOCKTOB WM YYEOHBIX HCCIICIOBAHUA, TPHU 3TOM
IPaMOTHO UCIOJB30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIJICHUC Hpe3eHTaHI/IeI71

IIPU BBINIOJHEHUH Y4€OHBIX MMPOEKTOB M UCCIEI0OBAaHUI paclpeneiiaTh
00513aHHOCTH B TPYIMII€ B COOTBETCTBUU C MOCTABICHHBIMU 33/[A4aMH,
CJIEIUTh 3a BBHITIOJIHEHHEM TIUIaHA JIEWCTBHM, aJeKBATHO OIICHUBATH
COOCTBEHHBI BKJIAJ B JCATENBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aNMO/IeICTBHE, YUUTHIBAs MHEHHUE

OKPYXKAIOIIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTO 00111€r0 00pa3oBaHus

HCIIOJB30BaTh IMMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha



OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YuCiIe (U3NUECKUE SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHI

ONUCHIBATh HW3YYCHHbIC CBONCTBA Tel U (U3MUECKHE SBJICHHUS,
UCTIONB3ys (U3MYECKHE BEIMYUHBI, INPU ONMUCAHUU NPAaBUIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIb3YEMbIX  BEJIUYHH,
0003HAaYeHUS U eIMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh  TpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(hMBUYECKUX BEIMUUH

1.5

1.6

XapaKTCepUu3oBaTh CBOICTBa TCII, (1)I/I3I/I'-I€CKI/IG ABJICHUSA W IIPOLCCCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHHE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4EeHHBIX CBOMCTBA

¢bu3nUecKkux ABICHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3alaud B 2 — 3 AEWCTBUA, UCHOJIb3YS 3aKOHBI U
(dhopmyIbl, CBs3BIBaIONTUE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHaIN3a
YCIJIOBUS 3a/1a4Ml 3allUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUIA pEIIeHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
IOJy4YeHHOE 3HadyeHUe (PU3MYECKONW BEJIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

paciio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO PpCHINTh IHpPHU IMOMOIIN
(1)I/I3I/ItIGCKI/IX MCTOHO0B, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHMs, BBIACIIATH
MMPOBECPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

IMPOBEACHWA UCCIICA0OBAaHMs, ACJIaTh BBIBOIAbI

1.9

MPOBOANTH OIBITHl 0 HAONIOACHUIO (U3HUYECKUX SIBICHUH WIH
busznyeckux  CBOMCTB  Tenm:  (opmynHpoBaTh — IpOBEpsieMble

NPEINONIOKEHUs,, coOMpaTh  yCTAaHOBKY M3  TPEAJIOKEHHOTO



000pYZ0BaHUs, OIIMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

1.12

BBITIOJIHATH MPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM AHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (HU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3HYECKOH
BEIMYMHBl OT JAPYrOM C HCIOJIB30BAHMEM IMPSAMBIX HW3MEPEHUI:
IUIAHUPOBATh MCCIIEIOBaHUE, COOHMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpEHus, cleaysd  IpPeUIOKEHHOMY  IUIaHy,  (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIHIl U rpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICOAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpEeHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienysl TPENIOKEHHOW HWHCTPYKLUUH, W BBIYUCIATH 3HAYCHUE

BCINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpH  pabore ¢

abopaTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOphI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAaM, COCTABIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIeAOBaTEIbHBIM W  NapajuIeIbHBIM
COCIMHEHUEM  D3JIEMEHTOB, pa3lnyas YCJIOBHbIE 00O3HAYECHUS
AJIEMEHTOB DJIEKTPUUECKUX LIETIeH

OPUBOAUTH TNpHUMEPHl (HAXOAWTh HMH(OpPMALMIO O MpUMepax)
MPAKTHYECKOTO UCIIOIb30BaHMsl (PM3NYECKUX 3HAaHUN B TIOBCEIHEBHOM
KM3HM i obecriedeHus: 0€30MacHOCTH MpH  OOpaleHHH C
npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U
COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT'0 MOBEACHUS B OKpYXKarollel cpeie
OCYILIECTBIATh NOUCK MH(pOpMauK GU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIyTEM CpPaBHEHUs
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATh HHGPOPMALMIO, KOTOpas

SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCMOJB30BaTh TPU  BBHIMOJHEHHUM YYEOHBIX 3aJaHUi  HAy4dHO-



1.19

MOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJEepXKaHUs, CIpPaBOYHBIC
MaTepuanbl, pecypcsl ceru MHTepHer; BnageTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi HHPOPMALUU U3 OTHOHN

3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKHE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMANMIO W3 HECKOJBKUX HCTOYHHKOB (DH3UYECKOTO
CONlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEICTaBISATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MPU 3ITOM
rpaMOTHO UCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapaT Kypca

(GU3HKH, CONMPOBOXKIATh BHICTYIIJICHUE NPE3eHTaluel

1.20

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

1.4

NPY BBIOJHEHUN Y4YEOHBIX MPOEKTOB W MCCIENOBAHMN (PU3NUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJadYaMM, CJIACAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHHMKAaTHBHOE  B3aUMOJCHCTBHE,  MPOSBIAS  TOTOBHOCTb

pa3pemaTh KOHQIHKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I'-IGCKO€ SABJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBIICHUH B
OKpY’KaIollleM MHUpe, B TOM yucie (U3NYeCKue SBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aady B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

OIMUChIBATh H3YUCHHBLIC CBOMCTBA TE€I H (bl/IBI/ILICCKI/IG SABJICHHA,
HCIIOJIb3YA (bl/I3I/I‘IeCKI/Ie BCJIMYMHBI, IIpPU OIHMCAHUU IIPABHUIIEHO
TPAKTOBAThH (1)PI3PI‘-IGCKI/II>'I CMBICJI HCIIOJIB3YEMBIX BCJIIMYHH,
0003HaYCHUS U CAWMHUIIbI (bI/IBI/I‘IeCKI/IX BCJINMYNH, HAXOJUTH (I)OpMy.]'IBI,

CBA3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMU



1.5

BEIMYMHAMH, CTPOUTh  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(l)I/I3I/ILIeCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (M3MUYECKUE SBIICHUS U IPOILIECCHI,
WCTIONIB3Ysl W3YYEHHBIC 3aKOHBI, TPH 53TOM JaBaTh CIOBECHYIO
GOpMyNHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKoe

BBIPA)KCHHE

1.6

1.7

1.8

1.9

1.10

OOBSICHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHUE U3 2
— 3 JOrMYecKHx ILIAaroB ¢ MOMOIIbKO 2 — 3 H3Y4YEHHBIX CBOICTBa

¢bu3nUecKux SABICHHUMA, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemars pacu€THble 3a7aud (OmMparouiecs Ha cuUcTeMy u3 2 — 3
YpaBHEHMIA), WCIONB3yS 3aKOHBI W  (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckre BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHS 3a/auyd
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIINE MU
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHus,, IPOBOJUTh pPacy€Thl M OLEHHBATh PEATUCTHYHOCTH

MOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘1€CKOI>'I BCINYHHBI

pacro3HaBaTb l'IpOGJ'ICMBI, KOTOPBIC MOKHO PCHIUTh IIPHU I[MOMOIIU
(bI/ISI/I‘IeCKI/IX MCTOAOB, UCIIOJIb3Ys OIMMCAHUC UCCIICAOBAHMS, BBIACIIATH
MMPOBECPACMOC TMPCAIOJIONKCHNUC, OLCHUBATH IIPABUJIBHOCTL TMOPAAKa
MMPOBCACHUA HCCIICAOBAaHHA, [JCJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHPII>i 1 OIIBITOB

MPOBOAMUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WIH
(bU3NIECKUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 00OpYyIOBaHMUS, OMUCHIBATH XOJ OMBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

IPOBOAUTH MPU HEOOXOOUMOCTH CEPUI0 MPSMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOP CriocoOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (UBNYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITENTILHO COOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCINYNH B BHIAC Ta6JII/IIII/I



I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTATaAM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIOJHATh M3MEpPEHUs, Cienys MPeaoKeHHOW HWHCTPYKIUH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpH pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

1.15

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUECKUX MOJENeH:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOYCUHBIH HCTOYHHUK
CBeTa, JIyd4, TOHKAas JIMH3a, IUIAHETApHas MOJENb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJIB3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(dhu3HYecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

HUCIIOJIB30BATh CXEMBbI )51 CXEMAaTU4YHbIC PUCYHKH HN3YUCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX puOopoB u
TCXHOJIOTHYCCKUX IMPOLECCCOB IpU PCHICHUU y‘-IC6HO-HpaKTI/I‘-IeCKI/IX
3aaa4, ONTUYCCKUC CXCMbI IJId TOCTPOCHUA H306p3,)KCHPIﬁ B IIJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTHH3e

NPUBOIUTH TMpUMEPbl (HAXOAWUTh UHGPOPMALUMIO O MPUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUs (DU3NYCCKUX 3HAHUI B MMOBCETHCBHON
JKU3HU i oOecriedeHHss O€30MacHOCTH Tpu  OOpamieHuu ¢
npubOpaMy M TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHHS HOPM HKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpefie

OCYILECTBIATh MOUCK MH(POpMaMK GU3NYECKOTO CONEPKAHUS B CETU
WuTepHeT, caMocTOSTENbHO (OpMYIHpYs IOMCKOBBIM  3arpoc,
HaXOAUTh IIYTH  OINpENEJICHHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHPOpPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJHUTENBHBIX

HUCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINIOJIHEHUM y4YEOHBIX 3aJaHUN  HAyIHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3nueckoro cojaepkaHus, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu  HMHTepHeT, BiaaeTh NOpUEMaMHU

KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusi HHGOPMAIMU U3 OTHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

1.21

co3gaBaThb COGCTBGHHLIG NMUCBbMCHHBIC W YCTHBIC COOGH.[CHI/I}I Ha
OCHOBE HH(pOpPMAIUU M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOrO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOECKTHOW WU
HCCIIEIOBATENBCKOW  JEATENIbHOCTH, Ipyu  3TOM  TPaMOTHO
WCIIOJIb30BaTh U3YYEHHbI MOHATUMHBINA anmapaT U3y4aeMoro pasziena
GbU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICOUTDH 3a BBIIIOJIHCHUEM IJ1aHa
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
CO6CTBCHHLII71 BKJIaJ] B ACATCIIbHOCTD I pynHLI, BBICTpaI/IBaTb
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS FOTOBHOCTb

paspemiaTh KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KJIACC

Kon Kon

pasaeiia 3JIECMECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3BHAHWUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.4

1.5

®uszuka — Hayka O mpupoje. SBiIeHus NpUPOIBL.
@usnyeckue SBICHUSA: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusznueckue BeIMYUHBL.  V3MepeHne — (PHU3MUECKUX
BenmuuuH.  Dusumueckue  npubopsl.  [lorpemmHocTts

n3MepeHnil. MexxayHapo/IHasi CUCTEMa €IMHULL

EcrtecTBeHHOHAyuyHBI METOJ| MO3HAaHUA: HAOIIOJCHUE,
IIOCTAaHOBKA HAay4YHOT'O BOIPOCA, BBIABM)KCHHE THIIOTE3,
HKCHEPUMEHT 110 TPOBEpPKE THIOTE3, OOBSICHEHHUE

Ha0JIFOaeMOT0 SABJICHUS
Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTrueckue pabOTHI:
N3mepenue paccTOSHUAMN.
N3mepenne o0bEMa KUAKOCTH B TBEPIOTO TeA.
Omnpenenenre pa3MepoB MajbIX TEN.
N3mepenne temrepaTypbl PU MOMOITH JKUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEIIIECTBA

2.1

22

2.3

Crpoenue BewmiecTBa: aTOMbl M MOJEKYJBI, HX
pazMepsl. OmbITHI, JOKa3blBalOIIME JUCKPETHOE CTPOECHUE
BelIeCTBa

JlBmkeHue dyactull BemectBa. CBsA3b  CKOpPOCTH
JNBW)KEHUS  4YacTULl C  TeMmeparypoud. bBbpoyHOBCKoe
nBuxkenue, I dys3us

B3aumopeiicTBie yacTHIl BelIeCTBA: IPUTIKEHUE U

OTTAJIKUBAHUC




ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B,
KUIkocTe M TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
24 B3auMoCBA3p MeXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHplX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI

[IpakTryeckue pabOTHI:
Onenka JguameTpa aromMa METOJOM psiioB  (C
ucrnoip3oBanueM dotorpaduit).
2.6 OnpiTel 1O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHUS
ra3os.
OmeITBl 1O OOHApPY)KEHHUIO  JICUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTAKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBIKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
32 Ckopoctb. CpeaHsisi CKOpOCTb NPU HEPABHOMEPHOM
' JNBUKEHUU. PacuéT myTu v BpeMeHH JIBUKEHUS
SlBnenne wHepuuu. 3aKOH WHEpUUH. B3ammojencTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS! CKOPOCTH JBU)XKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH TeJja
34 [InotHocte  BemectBa.  CBA3bL  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl ¢
' MIOMOIIIBIO JUHAMOMETpPA
37 SABnenue TArOoTEHUA M cwia TskecTH. Cuina TKeCTH
. Ha JApyrux maHerax. Bec Tema. HesecomocTs
38 Cuna tpenusa. TpeHHe CKOIBXKEHUS U TPEHHE MOKOS.
' Tpenue B IpUpoIe U TEXHUKE
3.9 CroxeHne cujl, HampaBJICHHBIX MO OJHOW MPSMOM.
. PaBHOelicTBYIOIIIAsA CUIT
310 [IpakTuueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHKEHUS



(wapuka B KHAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOmiIa u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka [0
HAaKJIOHHOM  IIOCKOCTH. OnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbIThI, JIEMOHCTPUPYIOIINE
3aBUCHMOCTh pacTsoKeHus (Aedopmaiuu) MpyKUHBI OT
NPWIOKEHHON  cuibl.  ONbITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTD CWJIbl TPEHUSI CKOJIbKEHUS OT Beca Tela U

XapakTepa COMPHKACAIOIINXCS TOBEPXHOCTEN

3.11

3.12

dusndeckue SBICHHUSI B npupoaec: MpuMeEpbl IBUKCHUA C
Pa3IM4HbIMU CKOPOCTAMH B JKMBOWM M HEKHBOU pupoae,

I[ef/'ICTBI/Ie CUJIbI TPCHUA B ITPUPOAC U TCXHUKC

TexHuueckue ycTpoucTBa: JUHaAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TBEpAOro Tena. CriocoObl yMEHBLICHHS H

41 YBEJTUYCHHUS TaBJICHHS
42 JlaBrienue raza. 3aBHCUMOCTD JIaBJICHUS T'a3a OT 00bEMa,
' TeMIIepaTypbl
43 [Tepenava maBieHus TBEPABIMH TEIAMHM, KHIAKOCTIMH U
' razamu. 3akoH Ilackans. [ITneBMaTHUYeCcKHe MalTHHEI
3aBUCUMOCTh  JIaBJICHUSI KUJKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTdeckuii mapagokc. CooOImamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MeXaHU3MBI
Atmocdepa 3emin u atmochepHoe naBiaeHue. [puannen
45 CYIIECTBOBAHUS BO3AYIIHOM 000y09kH 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
. N3mepenune armocdeproro nasnenus. [Ipubopsr mis
' M3MepeHus aTMOC(HEPHOTO JaBJICHUS
JlelictBue XUIAKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) CHiIa. 3aKOH
Apxumena
4.8 [lnaBanue ten. Bo3gyxomnnasanue
4.9 [IpakTuueckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Onpenenenre BbITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH Ha
TEI0,  IOrpykEHHOe B KUAKOCTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JAEHCTBYIOIIEH
Ha Teno0 B JKUIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHWJIBI, IEHCTBYIOIIEH HAa TENO B KUAKOCTHU, OT 00BEMA
MOrPYKEHHOM B KUJKOCTh YAaCTHU Te€la U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMpPOBAaHME  JIOAKM WM  OIpeAelieHHe  eé

l"py30HOI["béMHOCTI/I

dusnueckne  sBIEHWS B NPUPOJE:  BIUSHHUC
aTMOC(EpHOTO JIaBJICHHsSI Ha KMBOI OpraHU3M, IIaBaHUE
pBIO

TexHuueckue yCTpoiCTBa: COOOIIAMOMIMECS COCYIbI,
YCTPOWMCTBO BOJOIPOBOJA, THUAPABIUYCCKHIA MpEcC,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexannyeckasi pabora
52 MexaHuueckas MOIITHOCTh
53 [IpocThle MeXaHHW3MBI: pblyar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeneHne npaBuiIa paBHOBECHS pblYyara K OJIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIC3HOT'O JIEHUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanbHast SHEPTUU TEJa, MOJHATOTO HAJ 3eMIEN
5.7 Kunernueckas sHeprus
5 [Tonnass mexanuueckass SHeprusi. 3aKOH HM3MEHEHUS U
' COXpaHEHUsI MEXaHWYECKON YHEPTUN
- [IpakTuueckue padbOThI:

Onpenenenne  paboTbl  CUJIBI  TPEHUS  TpU




PaBHOMCPHOM JABHUXCHUHN TCJ1a 10 FOpHSOHTaJIbHOﬁ
oBepxHOCTU. VccnenoBanue ycinoBHuil paBHOBECHS pblyara.
Nsmepenne KIIJ[ HaknoHHOM 1miockoctd. M3yueHue 3akoHa

COXpPAaHCHUA MEXaHU4YEeCKOMH SHECPTUU

®dusznyeckue SBICHUI B npupoaec: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuyeckue yCTpPOMCTBA: pblyar, MOABWKHBIA U
5.11 HETIOJABMKHBIN OJIOKW, HAaKJIOHHAs TUIOCKOCTb, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHMUS
pasaeJa 3JIeMEHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJOXEHHUS  MOJEKYISIPHO-KUHETHUYECKOM
61 TEOpUM CTpOEHHUsl BellecTBa. Macca u  pa3mepsl
' Mosiekys.  OmbIThl, TOATBEPXKIAIONIME  OCHOBHBIC
MTOJIOKEHUS MOJIEKYJIIPHOKHHETUYECKOW TEOPHUH
Mogenu  TBEPAOTO, KUAKOTO M ra3oo0pa3HOro
6.2 cocrostHMil BemecTBa. Kpucraminueckue u amopdHbie
Tena
OObsicHEHnE CBOMCTB razoB, )KMJKOCTEH M TBEPABIX TEJ
6 6.3 Ha OCHOBE TMOJIOKEHUU MOJEKYIIPHOKMHETHYECKOM
TEOPUH
6.4 CMauvBaHME U KallWJUISIPHbBIE SIBJICHUS
6.5 TemnioBoe paciIupeHHe U CKaTHe
6.6 Temnepatypa. CBs3b Temmeparypbl €O CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprus. CnocoObl N3MEHEHUS! BHYTPEHHEH
. SHEPrUM: TEIIoNepeaada U COBEPIIeHUE pabOThI
63 Buasl Tennonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS,

U3I1y4EeHUE



KomnuectBo TCIIIIOTHI. VY nennHas TEILIOEMKOCTD

6.9
BEILIECTBA
TerooOMeH © TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO Oananca
611 [InaBneHue U OTBEp/IeBaHNE KPUCTALITUIECKIX BEIIECTB.
. VY nenbHas TemIOTa IIABICHUS
[TapooOpa3zoBanne 1  KoHAeHcauus. VcnapeHue.
612 Kunenne. VYpaenpHas  TemioTa MmapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeibHAas TEII0Ta CrOPaHUs
[Ipuntuner  paGotel  TemmoBbiX — aBurateneit  KIT/]
6.15 TEIUIOBOTO ABUTratens. TersoBble ABUraTeld U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHS U MPEBPAIlEHUs] YHEPTUH B TETIOBBIX
6.16
mporueccax
[TpakTrueckue paboTHI:
OneiTbl MO OOHApYXEHHUIO  JEHCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSHKEHUS.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAapEHHOU
COJIM WJIK caxapa.
OneITel 10 HAONIOEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEI.
617 Omnpenenenue JaBieHNs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTH JIABJICHHS
BO3/1yXa OT ero 00b&Ma 1 HarpeBaHus WM OXJIAKICHHS.

IIpoBepka rumore3bl JMHEUWHOW 3aBUCUMOCTH JJIMHBI
CTOJOMKA >KUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBhI.

Halmronenne n3aMeHeHrss BHYTpEHHEH SHEPruM Teja B
pe3ynbTaTe Temaonepeaayu U padoThl BHEITHUX CHIL.

HccnenoBanue SBIICHUS TETI000MeHa pu



CMEIIMBAHUU XOJOTHOU U TOpsiueld BOJBI.

OrmpezneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOW TMpH TEIJI0OOMEHE C HarpeThiM METaUTHUYEeCKUM
AJTUHIPOM.

Ornpenenenne yaenbHOU TEMII0OEMKOCTH BELIECTBA.

HccnepoBanue nporecca uCapeHusl.

Ornpesenienre OTHOCUTEIIBHON BJIAXKHOCTH BO3/TyXa.

OnpeneneHHe y,HCHBHOﬁ TCIVIOTHI IJIABJICHUA JbAA.

@dusnueckue SBIECHHUA B MPHUPOJAE: IOBEPXHOCTHOE
HaTsDKEHHE M KanWwULIpHbIE SBICHHS B IPHUPOJE,
6.18 KpUCTAJLIBI B IpUpoJie, u3nydeHne ConHa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

WHEs, CHeTa.

TexHudeckue  yCTpOMCTBA:  KalMJUIAPBL,  IPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAJUIOB, KHUJIKOCTHBIM TEPMOMETD,
6.19 JaT4YUK TEeMIEepaTypbl, TEPMOC, CHUCTEMA OTOIUICHUSA
JIOMOB, TUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOpaHus.

SJIEKTPUMYECKUE 1 MATHUTHBIE SIBJIEHM S
7.1 Onektpusanys Tea. [[Ba posia dIeKTPUIECKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kynona
7.2 (3aBHCUMOCTh CHJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TNl OT

BCJIIMYHMHLI 3apAa0B U PaCCTOSHUA MCKIY TeJ'IaMI/I)

Onektpuueckoe nose. Hanpssk€HHOCTD 3JEKTPUUECKOTo
7.3 nosist. [IpuHIUI CyNneprno3uiuu 3JIEKTPUUYECKUX TOJICH

(Ha KaUEeCTBEHHOM YPOBHE)

Hocurenu »saekTpudeckux 3apsgoB. ODJIE€MEHTapHBIN

7.4 anekTpudeckuii 3apsan. Ctpoenue atoma. [IpoBonHUKH U
JIUBIEKTPUKU
7.5 3aK0H COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

BHCKTPI/I‘-ICCKI/II\/’I TOK. YcnoBus CyHICCTBOBaHUA
7.6
SJICKTPHUYCCKOT'O TOKaA. M cTOoUYHNKY TOCTOSHHOT'O TOKA



I[eﬁCTBHH QJICKTPHUICCKOTO TOKa (TGHJ'IOBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX M razax
. Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsKEeHUE
79 CornpotuBienue MIPOBOJIHUKA. VY nensHoe
' COMPOTHUBJICHUE BEIIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
[locnenoBarenpHOE W MHapajUIeIbBHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
Pabota W MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
713 DNEeKTPUYECKUE LENMH U TOTPEOUTETH DIICKTPHUECKOM
' sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocrossHHbIE MarHuThl. B3ammMopelcTBHME MOCTOSTHHBIX
7.14
MarHuTOB
715 MarautHoe mnozne. MarHutHoe mone 3eMiId U €ro
' 3HAYEHHUE IS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MaruutHoe 1oJie 3JIEKTPUYECKOTO TOKA.
. [IpuMeHeHne 31EKTPOMArHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IIOJISl HA MPOBOJHUK C TOKOM.
717 DJeKTpoABUTaTelb MOCTOSIHHOIO ToKa. Mcmonb3oBanue
' 3JEKTPOJIBUraTeNeii B TEXHUYECKUX YCTpPOMCTBAaX M Ha
TpaHCcIopTe
OnbiTel  @apanes.  SIBleHWE  AJIEKTPOMAarHUTHOU
7.18
nHaykuu. [pasuio Jlenna
DnekTporeHeparop. CrniocoOsl HOJIYYECHUS
7.19 JJIEKTPUYECKOM  JHEPIUH. ONeKTpocTaHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[TpakTudeckre paboTHI:
7.20 OnbITH 10 HAOTIOACHHUIO SIEKTPU3AIUHN T HHIYKIUEH

" IpHU COITPUKOCHOBCHUU.



UccnenoBanue JeHCTBUS DIIEKTPUUECKOrO TOJSL  Ha
IIPOBOJAHMKY U JUDJIEKTPUKH.

COopka u mpoBepka pabOTHl AJICKTPUYECKON IIETH
MTOCTOSIHHOTO TOKA.

W3mepenue U peryJIupoBaHUe CUIIBI TOKA.

W3mepenue u peryiupoBaHie HaPsHKEHNUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3
pEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILNE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJI0IAIM ONEPEYHOTO CEYEHHUS U MaTepHalla.
IIpoBepka TmpaBHila CIOXKEHMS HANPSOKCHUU  IIPU
[IOCJIEZIOBATEILHOM ~ COEIMHEHUU JIBYX PpE3HCTOpOB.
[IpoBepka mpaBuia sl CWIBI TOKAa MPU MApaLIEIbHOM
coeiMHEeHUH  pe3uctopoB.  OmpeneneHue  pabOThI
ANEKTPUYECKOTO0 TOKA, HAYHIETO 4Yepe3 PEe3UCTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIENIAEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbl TOKa, MAYILIETO Yepe3 JIAMIIOUKYy, OT HaIpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUSI MOCTOSHHBIX MAarHHUTOB.
N3yueHne MarHuTHOTO IO TOCTOSIHHBIX MarHUTOB IIPU
ux oOweauHeHMM M pa3aeneHud. MccnemoBaHue
JIEHCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICMCTBUSL KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBJIEHHs TOKa B Karymke. l3ydeHue

I[ef/'ICTBI/ISI MAaroiTHOrO IoJis1 Ha IMPOBOAHHUK C TOKOM.

KonctpynpoBanue u U3y4YCHHE paboTHhI
3JIEKTPOABUTATETIS. N3smepenne KIIg
AJIEKTPOJBUIATEIILHOMN YCTaHOBKH. ONEBITEI o

HCCIICIOBAHUIO SABJICHUA BJIeKTpOMaFHHTHOﬁ HHAYKIOUU:



7.21

7.22

HUCCIICIOBAHNE HW3MEHEHUM 3Ha4YeHUs u HaIlpaBJICHUSA

WHIYKIIMOHHOT'O TOKa

Odwuzuueckre SBICHUS B TMPUPOJIE: IJIEKTPUUECKUE
ABNIEHUS B  atMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, JApen( MOFOCOB,
POJIb MATHUTHOTO TIOJIS JIJISL J)KU3HU Ha 3eMIle, MOJISPHOE

CHAHHUC

TexHuueckrue yCTpOMCTBA: 3JIEKTPOCKOIN, aMIEpPMETP,
BOJIbTMETp, PEOCTaT, CUETUMK SJIEKTPUUECKON SHEpruw,
AJIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTesIbHBIC
ANEKTPONPUOOPHI (mpumepst), JJIIEKTPUYECKHUE
MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh

MOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKaA

9 KIIACC
Kon
Kona sanementa [IpoBepsieMble 371EMEHTBI COAEPKAHMS
pasnena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexanudeckoe JABM)KEHME. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENILHOCTE MEXAHUYECKOTO ABHKEHHUS
8.3 PaBHOMepHOE NPSIMONMHENHOE TBUKEHHUE
HepasHomepHoOe MIPSAMOJIMHEMHOE IBUKCHUE.
8.4 CpenHsis ¥ MIPHOBEHHas  CKOpOCTb  Tejla  IpH
8 HEPAaBHOMEPHOM JABH)KEHUU
9 Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE
' JBUYKEHUE
8.6 CBoOogHoe magenne. OneITe [ annnes
PaBHOMepHOE nBMKEHHE MO OKpYy:kHOCTH. [lepuon u
8.7 yactoTa oOpamieHus. JluHeiHas M yrimoBas CKOPOCTH.
[leHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA



8.9

Bropoii 3axkoH HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUI CynepIIO3ULIMY CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHUS CKOJBXEHMs, CHIIa
' TPEHHUS TTOKOS, IPYTHe BUJIbI TPEHUS
8 14 Cuna TSXKECTM W 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaieHus
315 Jemwxkenue  1aHer  Bokpyr  Comnua.  IlepBas
' KocMHu4ecKasi ckopocTb. HeBecoMocTh 1 neperpysku
216 PaBHOBecne  MarepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOW OCHIO
' BpaiieHus. MomeHt cuiibl. LleHTp TsokecTn
8.18 Nmnynec Tena. MI3menenue ummynbca. IMITynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeaktuBHOE nBHXKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb
822 Pabora cumn Tsbkectn, ympyroct, TpeHus. CBs3b
' SHEPruM U paboThI
823 [loTreHunanbHast dSHeprus Tejna, MOAHITOrO  Hal
' MMOBEPXHOCTHIO 3eMJIN
8.24 [ToreHmanbHas HEPTUsl CHKATON MPY>KUHBI
Kunetnueckass sHeprus. Teopema O KHMHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU
[TpakTuyeckue paboTHI:
Ompenenenue CpeHed CKOPOCTH CKOJIBKEHHsI Opycka
WM JABWKEHUS MIApUKa [0 HAKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHre ycKOpeHUs! Tejla IPU PaBHOYCKOPEHHOM

JBHKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM IIPHU
PaBHOYCKOPEHHOM JBI)KEHUH 0€3 HadaJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM



8.28

8.29

JIBUKEHMHM 0€3 HaudaJbHOW CKOPOCTH IYyTH OTHOCATCS
KaKk psJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBiieHus. OmnpeneneHue
Ko3(pduuueHTa TpeHus CckojibxeHus. OrmnpeneneHue
KECTKOCTU MpyxkuHbL. OnpeneneHue padOThl CUIIbI
TPEHUs TpU PABHOMEPHOM JIBXKEHHH Tela 110
TOPU30HTAJIBHOW MOBepXHOCTU. OnpeneneHue padoOThI
CWIbl  yOPYrOCTM  IpU  HOABEME  TIpy3a C
UCIIOJIb30BAHUEM  HEIMOJBIKHOTO U MOJBUXKHOIO

0J10KOB

dusnveckue SBJICHHUS B MPUPOJIEC: MPUIMBBI U OTIHBHI,
neukeHne miaHeT CONMHEYHOW CHCTEMBI, PEaKTHBHOE
JBUKCHHE KUBBIX OPTraHU3MOB

Texnuueckue YCTpOﬁCTBaI CIInaoMeTp, JaTYMKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

9.7

KonebarenbHoe JABWKCHUC. OcHOBHBIE XapaKTCPUCTHUKU

KOJIEOaHHIA: nepuon, 4aCroTra, aMIinTyzaa

MaremaTnueckui u MPY>KUHHBIN MAasITHUKH.

HpeBpameHI/Ie OHCPIuu 1npu KoJie0aTeIbHOM JABHOKCHHUHA

3aryxawomue KoneOaHusi. BpIHyXIeHHbIE KoJeOaHUs.

Pe3onanc

Mexanudeckue BoHbL. CBOMCTBA MEXaHUUECKUX BOJIH.
[IpononbHble M monepedHble BOJIHBL. [[nMHA BONHBI U
CKOpPOCTbh €€ pacrpocTpaHEHHs. MexaHU4eCcKUue BOJIHBI
B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpa’keHHUE 3ByKa
WNu¢pa3Byk u yiabTpa3Byk

[IpakTuueckue paboTHI:

Omnpenenenue 49acToThl M MepHOAa  KoJeOaHH
MaTeMaTHYECKOr0 MAsITHUKA.

OHpe,Z[C.HCHI/IC YaCTOThbI n nepuona KoJieOaHMit

IMPY>XUHHOI'O MasgTHHUKaA



HccnenoBanne 3aBUCHMOCTH — TepHoAa  KojeOaHui
NOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH — TepHoAa  KojeOaHui
NPY)KHHHOTO MasTHHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuosa KoJIeOaHuH rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a M >KECTKOCTH

pyXuHbL. MI3MepeHne yckopeHusi cBOOOIHOTO MaleHus

duznyeckue SABJICHUS B nmpupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, DXO
0.9 TexHudeckue yCTpPOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

11

OJIEKTPOMATHUTHOE IT1OJIE U QJIEKTPOMATHUTHBIE BOJIHBI

0.1 DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI.
' CBoiicTBa 3J1IEKTPOMarHUTHBIX BOJIH
10.2 [IIxana 31€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarauTHas npupoga cseta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMICTBA CBETa
[TpakTuyeckue paboTHI:
10.4 N3yuyeHue CBOHCTB  JJICKTPOMATHUTHBIX BOJIH C
MTOMOIIIbI0 MOOWIILHOTO TeedoHa
@dusnueckue SBICHUS B MpHPOJE: OHWOIOTHYECKOe
10.5 JIECTBUE BUIMIMOTO, yIbTpadroIETOBOTO u
PEHTI€HOBCKOTO U3JIy4CHUI
10.6 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
. 3JEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlydeBast monenb cBera. ICTOUHMKH cBETa
11.2 [IpsamonnHENHOE pacIpOCTPAHEHNE CBETA
113 Otpaxenue ceta. [1nockoe 3epkano. 3aKOH OTpaXeHUs
. cBeTa
114 [Ipenomnenue cBeTa. 3aKOH MPEJOMIICHHS CBeETa.
' [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e



11.6

11.7

11.8

11.9

11.10

OnTnueckas cucreMa (QoroarnmapaTa, MHKPOCKOTA U

TCJIECKOIIa

I'maz kak onrtudeckas cucrteMa. bian3opykocTs u

JAITbHO30PKOCTb

Paznoxenne Genoro ceera B criektp. Onbitel HproTOHA.

Cnoxenue CIICKTpaJIbHBIX IBETOB. III/ICHepCI/IH CBCTa

[IpakTrueckue paboTHI:

WccnegoBanue  3aBUCUMOCTH — YIVIa  OTPaKEHHs
CBETOBOI'O JIy4a OT yIJa MaJeHHUs.

W3yueHne xapakTEpUCTHK M300paKeHHS MperMeTa B
IJIOCKOM 3€pKaie.

WccnegoBanue 3aBUCUMOCTH  yIyla  MPEIOMIICHUS
CBETOBOIO Jiyya OT yrjla HaJeHUs Ha IPaHULE «BO3AYyX —
CTEKJIO».

[Tonyuenue n300pakeHUi ¢ TOMOMIbIO cOOMparoIIen
JIMH3BI.

Onpenenenne POKyCHOTO paCCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOLIEH JTHH3HI.

OnBITHI MO PA3JIOKEHUIO OEI0Tr0 CBETa B CHEKTP.

OnbITEl 10 BOCHPUSITHIO I[BETa MPEAMETOB MPU HUX
HaOJI0/IEHUH Yepe3 IIBETOBbIC (GUIBTPHI

dusnyeckue sBieHus B mpupoje: 3atMenus ConHua u
JlyHBI, 1IBE€TA TEN, ONTHUYECKHE SBJICHHS B atMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,

(doToanmapar, ONTUIECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u minaHerapHass MOZENb aTroma.

Mogens aroma bopa

12 12.2

12.3

12.4

HCHYCKaHI/Ie Hn 1norjaomeHue CBE€Ta aTOMOM. KBaHTHI.

JIunenyaTeie CIIEKTPBI
PagunoaktuBHOCTH. Anb(a, OeTa- u ramMmma-u3nydeHus

Ctpoenne aromHoro sanpa. HykioHHas wMojenb

ATOMHOTO dapa. H3oTombI



PanuoaktuBHbie mpeBpamienus. [lepuon momypacnana

12.5
aTOMHBIX 7P
19,6 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOrO U
' MacCOBOTO YHCEII
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunrtesa u nenenus suep. CcToUHUKY dSHEPruu
’ CouHiia 1 3B€311
12.9 Snepnas oHepreruka. JlelicTBME  paJIMOAKTUBHBIX
' U3JIy4YEHUH HA KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HabntoneHne CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanne TPEKOB: W3MEPEHUE IHEPIHMM YaCTHIIbI
0 TOpMO3HOMY TTyTH (110 (hoTOrpadusm).
W3mepeHue paanoakTUBHOTO (poHa
@usnueckne SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3Jy4EHUE MPUPOAHBIX MHUHEPAJIOB,
NECHCTBHE PAIUOAKTHBHBIX W3JIy4CHHH Ha OpraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ JAO03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbl OCHOBHOTI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonnmanue ponau  (GU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
MU TO03HAaBa€MOCTH SIBICHUM MPUPOJBI, O POJIU OSKCHEPUMEHTA B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pPa3BUTHH
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
(GU3HYECKUX 3HAHUH M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUS O BHJAaxX MaTepud (BEIIECTBO M TMOJE), O IBIKCHHH Kak
CHoco0€ CyIIeCTBOBAaHUSI MaTEpUU, 00 aTOMHO-MOJIEKYIISIPHON Teopun
CTpOCHMsI BellecTBa, O (U3NYECKON CYITHOCTU SIBICHUN NPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclio3HaBaTh MPOSBICHNE M3YYCHHBIX (H3MUECKUX SBICHUN
B OKpYXalOIIeM MHUpE, BBIJCNAsS HMX CYHIIECTBEHHBIE CBOWCTBA

(mpu3HAKH)

Brnanenne ocHoBaMM MOHSATHWHOIO ammapaTta M CHMBOJUYECKOIO
s3bIKa (PU3UKKA W UCTONB30BaHWE WX JUISl pelleHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHne onuchBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/I3I/ILIGCKI/I€ SIBJICHHA,

MCTIONB3YS (PU3UIECKUE BETUINHBI

BrnageHnne ocHOBaMH METOAOB HAYYHOTO IIO3HAHUS C y4ETOM
coOmroIeHnst TpaBuil O€30MacHOro TpyAa: HabmoaeHHe (PU3NYECKUX
SIBJICHUI

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTANBbHYIO YCTAaHOBKY



U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OTIbITA U 3aMUCHIBATh €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHHI (PU3MUECKUX BETMUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpPaTh
AKCIEPUMEHTAJIbHYI0O YCTAHOBKY 10 HWHCTPYKUUH, BBIYUCIATH
3HaYeHHE BEJIWYUHBI U aHATM3UPOBATH MOIYyYEHHBIC PE3YNIbTAThl C
Y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIEIOBaHMUIA;
CaMOCTOSITENILHO ~ COOMpPATh  JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE TaONIUIl U
rpadyKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI 110 PE3yIbTaTaM

HUCCICI0BaHUA

[ToHnmaHue  XapakTepHBIX  CBOMCTB  (u3Muyeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCOJNIIOTHO TBEPJOE TEIO, MOAEITH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeJ, IUIAHETApHAas MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb ATOMHOIO siipa) U yMEHUE NPUMEHATh UX I

00BsICHEHHSI (PU3MUYECKUX TIPOIIECCOB

YMmenue OoOBACHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA TEl, B TOM
qucieé U B KOHTEKCTE CUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSCHEHHE C ONOPOM Ha M3yYEHHbIE CBOMCTBA (PU3NYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmenue pemaTh pacuéTHble 3amauu (Ha Oa3ze 2 — 3 ypaBHEHHi),
WCTIONB3Ysl  3aKOHBI W (OPMYINBI, CBSI3BIBAIONINE  (pU3MYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMChIBATh KPAaTKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEe0OXoAuMBbIEC IJisi €€ pelleHuUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOAMUTH pPAcu€Thl W OLEHUBATh PEATHUCTUYHOCTH MOJYyYEHHOIO
3HaYeHUs (U3MUYECKON BEIMUYMHBI, YMEHUE OMPEIENITh Pa3MEPHOCTh

(bu3n4ecKoil BeIMUUHBI, TOJIy4€HHOHN NMPHU peIIeHUH 3a]1auu

YMeHue XxapakTepu3oBaTb IPUHLUIBI  JCUCTBHA TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX ONMCAHUIO, UCIIOIb3Ysl 3HAHUS O

CBOMCTBax (I)I/I3I/I‘16CKI/IX SIBIICHUN | HGO6XOL[I/IMBIC (I)I/I3I/I"IGCKI/IC



3aKOHOMEPHOCTHU

10

11

YMeHHe UCHONb30BaTh 3HAHUA O (PU3NYECKUX SIBICHUAX B
MMOBCETHEBHON JKM3HM JUIsi  oOecredeHuss OE€30MacHOCTH TpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3JI0POBbS M  COONIOJIEHUS HOPM
IKOJIOTMYECKOTO TOBEJEHUS B OKPYXKAIOIIEH cpeae; MOHUMaHHE
HEOOXOAMMOCTH TPUMEHEHHUS IOCTIKCHHH (DU3UKK M TEXHOJOTHMA

JJI1 paiuOHAJIBHOTO IMMPUPOAO0IIOJIE30BaHUA

OneiT moucka, mpeoOpa3oBaHUS M TPEICTaBICHHUS HWH(GOpPMALUU
(bU3UYECKOTO CONEpPKAaHUSA C HCIOJNb30BAaHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIEHHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONINXCS 3HAHUH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBINIOJTHEHUH Y4YEOHBIX 3aJaHUi HAayYHO-IOIMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEpIKaHMsI, CIIPABOYHBIE MaTepUalibl, PECYpChl CETH
WutepHer; BnageHue 0a30BbIMM  HaBBIKAMH  NPEOOPA30OBAHMUS
uHpOpMAIlMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyiO; yMCHHE
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHW A
1 Mexanndeckoe nBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENHHOCTD ABHXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBUKeHHE. CpenHsisi cKopocTb. PopMyna A
1.2 BBIUMCIICHUS CpellHell ckopocTh: v = S/t
PaBHOMEpHOE TIPSAMONMHEWHOE IBIKEHHE. 3aBUCHMOCTh KOOPIAWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UIS TPOSKIHUH CKOPOCTH, TPOCKIHH
nepeMenieHusi, IyTH, KOOPAMHATHI NPU PaBHOMEPHOM MPSMOJIMHEHHOM
JIBHKCHHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOIO
MPSAMOJIMHEITHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I MPOCKUMU MEPEMELIEHUs, MPOEKLUUU CKOPOCTH U IMPOEKLUUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a, (r)=canst,
szz - lez =2a,.s,
I'padmkn 3aBUCHMOCTH OT BpPEMEHH IS TPOSKIUU YCKOPECHHUS, TMPOCKIIUU
CKOpPOCTH, TPOCKUHUHM TMEPEMENICHUs, KOOPAUHATHI NP PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBU>KEHUU
CBobOogHoe mageHne. GopMysibl, OMHUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 0
1.5 BepTUKAIM (JBMKCHUE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emin). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsl TMPOEKUUH YCKOPEHHS,



IPOEKIMH CKOPOCTM M KOOPJAMHATHI TNpH CBOOOJHOM TaJE€HUU Tejla IO

BEPTHUKAIH
CKOpocTh paBHOMEPHOIO [IBIKEHHUS Tejda MO OKpyxHocTu. HampaBnenwue
CKOPOCTH.

CDOpMy.]'Ia IJI1 BBIYUCIICHUA CKOPOCTU UYCPE3 pPaaUyC OKPYKXKHOCTH U IICPUOI

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEILHOTO

1.6 yckopeHus. @opmyra 171 BBIYUCIIEHUS] YCKOPEHUS:
2
_w
a,= _R
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpaIeHUs:
V= 1
T
Macca. [InotHoCTb BemiecTBa. @opMyiia /i BBIYUCIEHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. ClioskeHHe CUIT
1.9 SBnenue nnepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3axkoH HeroToHa:
F=m-a
1.10
CoHanpaBiaeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHJIbI, IENCTBYIOIIEN Ha
TEJ0
Bzaumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 F p I _F-l—ﬂ
12 TpeHune 1nokos u TpeHue CKoJabxeHus. Dopmyra A BBIYMCIECHUS MOAYIISI CHIIBL

TPCHUSA CKOJIbXKCHUS:



1.13

F_=u-N

Hedpopmaruss Tena. Ynpyrue U Heynpyrue aedopManuu. 3aKOH yIpyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TIATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO Ma CHHS.
dopmyna 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3U MoBepxHOCTH 3emiu: F = mg.
JBwxenue ranet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Nmmynse Tena — BekTopHas (u3uvecKas BeJInIrHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne ummynbsca. IMIynbe Cuiibl

1.16

1.17

1.18

3aKkoH COXpPAaHCHUS UMITYJIbCa JIS 3aMKHyTOfI CUCTCMBI TCJI:
D=nyU; +m, U, =const
PeakTuBHOE NBUXEHUE

Mexannueckast pabota. @opmyra 175l BBIYUCICHUS PaOOThI CHIIBIL:

A=Fsooso

Mexannueckass MOLTHOCTb:

N=24
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUs. d)opMyJIa JJISL BBIYHUCIICHUA

KUHETUYECKON SHEPIUU:
n E)z
E, =—"—
2

Teopema o kuHeTHUecKoU s3Heprun. Popmyra A BBIYUCICHUS TOTCHIMAIBHON



OHEPIUHU TCJa, MOAHATOIO

Hajg 3eMIIEi:

E,=mgh

Mexanndeckast SHEPTHsL:

E=E;+E 2
1.19 3aKOH COXpaHEHUsl MEXaHN4YeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHuUs: E = const.
[IpeBparienne MeXaHMUECKOW SHEPTUH MPU HATUYUH CHIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Ppruar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHBIN 1 HenoABWKHBINA 0;10ku. KT/ mpocThIXx MexaHH3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBiieHre TBEPAOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUsI TBEPIOTO Tena:
F
P= Gl
191 JlaBnenue ra3za. ATMOcepHOE JaBlICHUE.
' I'uppocTtaTyeckoe 1aBleHUE BHYTPHU KUAKOCTH.
dopmyiia 7151 BBIYKMCICHHS AaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna sl ONPEACTCHUS BBITAIKHABAIOIIECH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTh WIH I'as:
1.23

F_jtm_ =pgV

VYcaoBue nnapanus teia. IlnaBanue CYIO0B 1 BO3AYXOILIAaBAHUC



1.24

1.25

MexaHnueckue KoyieOaHus. AMIUIMTYJa, TEpPHOJ W YacToTa KoJeOaHH.

dopmyia, CBSI3bIBAIONIASl YACTOTY U MEPHO] KOJICOAHUIA:

1
V=
T

MareMatnueckuii M MNpYKUHHBIM MasATHUKU. IIpeBpaiienue sHepruu Imnpu

KOJIe0ATEIFHOM JIBUKECHUH

1.26

1.27

1.28

3aryxatomue kojaebanusi. Beinyxiennsie konedanus. Pezonanc

Mexanuueckue BOdHBI. [IpomosibHBIE M ITONEpEYHbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

h=v-T

3Byk. I'poMKkocTs U BbicOoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHUIIE

nByx cpenl. MH(ppa3ByK U yabTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3MepeHne cpelHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsl, CHJIbI
YIPYroCTH; CPEeIHEH CKOPOCTH JIBUXKEHHs Opycka IO HAKJIOHHOM IIOCKOCTH;
yCKOpeHHs Opycka TpW JBM)KEHHH 0 HAKIOHHOM IUIOCKOCTH; YacTOTHl H
nepuojia KosiebaHMH MaTeMAaTU4YeCKOro MAasTHMKA; YacTOThl M IEepHoja
KoJIeOaHU TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JIEMCTBYIOIErO Ha phlyar;
paboThl CWIJIBI YIPYIOCTHM MpU HOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOTO
070Ka; paboThl CHIIBI YIPYTrOCTH TMPU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BbEMa MOTPYXEHHOU
YacTH TeJIa U OT IJIOTHOCTH XKUAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI
OT MaccChl TENAa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJIBHOTO JTABJIEHUS U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYKHHE, OT CTENEHU
nedopManuy IpyKUHBL, YCKOPEHUsI OpycKa OT yriia HaKJIOHA HaIlpaBIISIONICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOI'O MasTHHKA OT JUIMHBI HUTHU; NEPHOAA
KoJIeOaHUH TMPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a MU KECTKOCTH NPY>KUHBI;
UCCJIEIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHUM HUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka yciao0BHs paBHOBECHS ppluara

Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHl IBWXKEHHUS C PasIUYHBIMU

CKOPOCTSIMM B )KMBOW U HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIWUBBI, JABUKXCHUC TIJIIAHCT ConHeuHoOM CHUCTEMBI,



PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)epHOFO JaBJICHHS Ha JKUBOM OpraHu3Mm, IIJIaBaAHUC pH6, BOCIIPUATHUC

3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, ceiicMHUUecKue BOJIHBI, HYHaMH, 5X0
Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYMKU IIOJOKCHHUSA, PACCTOAHUA U

YCKOpC€HHUA, AUHAMOMCETpP, MNOAIIMWIIHUKHU, PAKETBI, pblyar, MOJBIKHBIA U

HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHasg IUIOCKOCTb, MPOCTBIC MCXAHU3MBbI B 6I>ITy,

11 cOOOIIAONINECS COCYAbI, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHMS

2.1 BeriecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amopgHsie Tena

55 JlBukeHne dactul BemiectBa. CBsS3b  CKOPOCTH JABMXKEHHUS YaCTUI[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, Tudpdy3us

23 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS

24 TennoBoe paclIMpEHNE U CKATUE

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sHeprus. PaGota u Temonepenada Kak CIOCOObl W3MEHEHHUs

. BHYTPEHHEHN YHEPrUun

2.7 Buns! Temuonepenadn: TeIIONPOBOJHOCTb, KOHBEKIINS, U3Ty4YEHUE
HarpeBanue wu oxnaxnenue ten. KommyectBo  TemioTsl. Y nenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWsS DHEPrMM B TEIUIOBBIX IPOLECCAX. YPaBHEHHE TEIUIOBOTO
OanaHnca:

2.9
O +0, +..=0
HUcnapenne u xoHueHcauusa. V3mMeHeHHe BHYTPEHHEM SHEpPruyd B IpOLECCE

510 UCIapeHuss W KoHAeHcanuu. KureHwe JKHIKOCTH. YIenpHas TeIoTa

' napoobpazoBanus: L = Q/m

2.11 Brnaxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

IInaBnenne wu Kpucrtasmsanus. [I3MeHeHHMe BHYTPEHHEW DSHEpPruM IIpH

IJIABJICHUHU U KpHUCTAJJIU3alluH. Yz[eanaﬂ TCIJIOTA IIJIaBJICHUA:

,_0

m

BuyTpeHnHsisa oHeprus cropaHus TOILUIMBA. Y I€bHas TEIJI0Ta CTOPAHUS TOILIUBA:

q=0/m

[Tpuntuner padoTs! TeroBbix ABuratenei. KI1J[ TermmoBoro auratens

IIpaxmuueckue pabomul

N3mepeHne ynenbHOU TEIIOEMKOCTH METAJUIMYECKOTO LWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK) ONYIIEH HArpeTbli UWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeTbiM LWJIWHIPOM, MOCIE OIMYCKaHHsS €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEIIBHOM BJIAXHOCTU BO3AYyXa; YICIbHOW TEIUIOTHI
IJaBjieHus: Japfa. MccienoBaHue W3MEHEHHWS TeMIepaTypbl BOIbI  IPHU
Pa3IMYHBIX YCJIOBUAX; SIBICHUS TEMJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOU M
ropsiuei BoJbl; Mpolecca UCHapeHust

Duzuueckue s61eHUs 6 npupoode: MOBEPXHOCTHOE HATSHKEHUE M KaWLISPHbIE
SIBJICHUS] B MPUPOJE, KPUCTAUIBl B mpupone, uznydeHue ComiHia, 3aMep3aHue

BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

3.1
3.2
33

34

3.5

3.6

Texnuueckue ycmpoticmea: KauWIspbl, IPUMEpbl UCIIOJIb30BaHUS KPUCTAIIIOB,
XKHUJKOCTHBIM TEPMOMETp, AaTUMK TeMIepaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnexTpusanus Tei. /[Ba Buaa 3JIeKTPUUECKUX 3apsiIoB
B3anmoneiictre 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

OnekTpuyeckoe Tmone. Hanpspk€HHOCTH  dyekTpuyeckoro mnojs. [IpuHuumn

CYNEpHIO3NIHNHU SJICKTPUICCKUX moJiei (Ha Ka4C€CTBCHHOM ypOBHe)

Hocutenu QJICKTPHUYCCKUX 3apsao0B. HeﬁCTBHe OJICKTPHUYCCKOI'0 II0JId Ha

aneKTpudecKue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH

[TocTosAHHBIN AJEKTpUYECKUI TOK. J{ecTBUS 3ieKkTprudeckoro Toka. Cuia Toka.



Hanpsixenne.
I=q/t,U=A/

DJIEKTPUYECKOE CONPOTURIICHHE. Y JICTIbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R = pl/S
18 3akon Oma it yyacTtka snekrpudeckoit nenu: I = U/R
[TocnenoBarensHOE COETMHEHHUE TPOBOTHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeIMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;I=I+1;R=2.
2 2 P
CwMmelianHble COeTMHEHMS IPOBOAHUKOB
3.10 PaGota u moutHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon J[>xoyns — Jlenia:
3.11 O=I"R-t
310 OnbiT Opcrena. MarHuTHOe mMoJie TPSIMOrO MPOBOJHUKA C TOKOM. JIuHuu
MarHUTHOM UHIYKIIUU
113 MarautHoe 1oOJ€ IIOCTOSHHOIO MarHura. Bs3auMoaeiicTBHE ITOCTOSHHBIX
Mar"HuToB
3.14 JleficTBMEe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. fABiaeHue daeKTpOMarHuTHON HHAYKIMK. [TpaBuiio Jlenua
Ilpakmuueckue pabomol
WN3mepenne  3JIEKTPUUECKOTO  CONPOTUBJIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJAHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
CONMPOTHUBJIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIMIAIN €ro MONEPEYHOr0 CEUEHHUs U

YACJIBHOTO COIIPOTUBJIICHUS.



HpOBepKa mnpaBujia Ui SJICKTPUUCCKOTO HAIIPAKCHHA IMPU MMOCICAOBATCIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuia JId CHJBI SJICKTPHUYCCKOI'0 TOKa IIpH

[apajuleIbHOM COEAMHEHNUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE ToJe 3eMiu, Ipel( MOoICoB,
POJIb MAarHUTHOTO TIOJISL JUISl KU3HU Ha 3eMJIe, TTOJISIPHOE CUSHUE
Texunuueckue ycmpoucmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETpP, PEeOCTar,
CUETUYMK  DJIEKTPUYECKOM  DHEPruM,  DJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AJIEKTPONIPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
NPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexTpoMarHuTHble BoaHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens ceerta. IIpsiMonrHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Hucnepcus cseTta
304 JIunza. Xox nyueit B nuH3e. POKyCHOE paccTosiHUE JIMH3bL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
N3mepeHne onTHYeCKOW CHIIBI COOMPAFOIEH JTHH3bI; (DOKYCHOTO PacCTOSHUS
cobuparoniel TUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpOB MpeaIMeTa U N300pakeHus,
3.96 KOrI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTess IPEeJIOMIIEHUS CTEKIIA.
. HccnenoBanue CBOMCTBa  M300pakeHUsS, IOJYYEHHOIO C  ITOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH YyTIJjla IPEJIOMJIEHHS CBETOBOTO Jyda OT yrja IMaJeHHUs Ha TpaHUIe
«BO3JIyX — CTEKIIO»
327 Qusuueckue seneHuss 6 npupode: 3atmeHuss ConHua u JlyHbl, 1BeTa Tell,
. OITHUYECKUE sIBIIEHUS B aTMocepe (1BeT HeOa, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpoticmea: O4YKH, TIepHCKON, ¢oToanmnapar, ONTHUYECKHE
' CBETOBO/JIbI
4 KBAHTOBUBGIE SBJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, Oera-, raMma-usnydeHus. Peakmuu anbda-u Oera-

pacmajna



4.2 OmnpiTel Pesepdopaa mo paccesnuto anbga-yactuil. [Imanerapaas Mojens aroma

4.3 CoctaB aromHoro saapa. M3otomnsl

4.4 Ilepron nmomypacnajga aTOMHBIX SA€p

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOI0 M MAaCCOBOTO UUCEN
Qusuueckue A6NeHUs 6 Npupode. ECTECTBEHHBIH paJUOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJdOaKTUBHOE W3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
J€MCTBHE paJlMOAaKTUBHBIX U3yUYEHUI Ha OpraHu3M 4eJ0BeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, UHIUBHIYyaJbHbIN JT03UMETpP, Kamepa

BuibcoHa, sinepHas s3HepreTuka



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. ®wuzuka: 7-i kmacc: 6a30BbIM ypoBeHb: yueOHUK, 7 kimacc/ [lepeimkun .M., BaHoB
A.N., AkumonepHoe obuiectBo «M3narensctBo «lIpocsemienne»

2. ®usuka: 8-if kiacc: 0a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ Ileppiikun U. M., MiBaHoB
A. U., Axumonepnoe o6miectBo «M3marenbctBo «IIpocBemiennes

3. @wusuka: 9-if kmacc: 6a30BbI ypoBeHb: yueOHuk, 9 kmacc/ Ilepoimkun M. M., ['yTHuK
E. M., UBanoB A. U., IletpoBa M. A., Axumoneproe ob6OmiectBo «l3marenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
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