HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUsI COCTaBJIEHA Ha OCHOBE
MOJIOKEHNH W TpeOoBaHM K pe3ylnbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOMU
oOpa3oBaTenbHOM nporpammebl, npeactaBieHHbIXx B PI'OC 000, a takke ¢ yu€tom deaepatbHON
paboueii mporpammsbl BocimTanus U Konnenuu npernogaBanus yueOHoro npenmera «Duznkay.

Copneprxanue mporpaMMsl 1o (hPU3KMKe HaApaBIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOIMXCS W OPraHM3aluI0 HM3ydeHHsl (U3UKK Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTM YYEOHOTO TMpenMeTa B pealn3aiuu
tpeboBannii PI'OC OOO K mMIaHUPYEeMBIM JMYHOCTHBIM M METAlpeJAMETHBIM pe3yibTaTaM
00y4eHHs1, a TAaKXKe MEXKIIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[IporpaMma mo ¢u3uKe ycTaHaBIMBAET paclpejaeieHre y4yeOHOro marepuana Mo ToJam
obyuenuss (Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI NMPEAMETHOTO COJIEp’KaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

[IporpamMma no ¢usuke pazpaboTaHa Cc LEIbI0 OKa3aHUSI METOIMYECKON OMOIIM YUUTEIIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

Ouznka SABISIETCS CHUCTEMOOOPA3YIOUIUM Ul €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKUE 3aKOHBI JISKaT B OCHOBE IPOIIECCOB U SIBJICHHUM, M3y4yaeMbIX XHMHEH,
ouosorueit, actpoHomued U (uznueckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpa, NpeIoCTaBisieT HaumOojiee siCHble 00pa3lbl MPUMEHEHHsS HaydyHOro MeEToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.

OpHa W3 THaBHBIX 3a7ad (U3MUECKOro oOpa3oBaHUs B CTPYKType o0miero obpazoBaHus
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM W MHTEpeca K HaykKe Yy
00yJaronuxcs.

WN3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpPENIOJaraeT OBJIAJAECHUE CIEIYIOLUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHMUS,

® OIICHUMBATh U IOHUMaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMSI;

® UHTEpPHPETHPOBATh JaHHbIE M HCIOJb30BaTh HAy4yHbIE JOKa3aTeIbCTBA IS
II0JIy4EeHHUs BBIBOJIOB.

Ilenn wu3ydyeHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs OIpENesIeHbl B
Konnenuuu npenojaBanus ydeOHoro mnpenmera «@Pusuka» B 00pa30BaTeNbHBIX OpPraHU3aLMIX
Poccuiickoit ®enepanuy, peajn3yllUX OCHOBHbIE 00I1€00pa30BaTesIbHBIE  MPOIPaMMBI,
yTBepkI€HHON pemenueM Komuiernm MunucteperBa mnpocsemieHus Poccuiickoit @ enepaunu
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus GpU3NKu:

e npuoOpeTeHue UHTEpeca U CTPEMIICHHUS 00y4aroIIMXCsl K HAyYHOMY M3YYEHUIO PUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE IMPEJCTABJICHUA O HAydHOM MeEToJe IHO3HaHus U  (HOopMUpOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3yueHHs OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE NPEACTABICHUN O POIM (U3MKU JUIS PA3BUTHUSA JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

® Dpa3BUTHE MPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymeidl npodeccnoHaIbHON
NeATeNbHOCTH, CBSI3aHHOM C (PU3MKOH, MOJArOTOBKA K JajbHeWlIeMy OOy4EeHHIO B 3TOM
HampaBJIeHUU.



JlocTibkeHHe JTUX IeJed mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/4a4:
e npuoOpeTeHue 3HAHUN O JAUCKPETHOM CTPOCHUU BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
AIIEKTPUYECKHX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHNe YMEHUN ONMUCHIBATH U OOBACHATH (PU3MUECKHE SBICHHUS C UCTIOIb30BAHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEHICHUS MPOCTEUIINX pacuYETHBIX 3a7ad C HCIHOJIb30BAHUEM
(bU3NIECKUX MOIEJICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® pa3BUTHE YMECHHUU HAOIIOIATh MPUPOIHBIC SBICHUS U BBITIOJIHATH ONBITHI, Ja0OpaTOPHbIE
pabOTBl M DKCIEPHUMEHTAIBHBIC HCCIEIOBAHUS C WCIOJIBb30BAaHUEM H3MEPHUTEIBHBIX
npubOpoB;
® OCBOGHHE MNPHUEMOB pPabOTH ¢ HWHPOpPManUeH (UIUIECKOTO COACPKAHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3HWKH, aHaIM3 H KPUTHYECKOE
OlleHMBaHHE UH(OpPMaLIUY;

® 3HAKOMCTBO CO cepamMu MpodhecCHOHATHLHON ACSITEIHHOCTH, CBA3AHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha wm3yuenue ¢usuku (06a30BbII ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 kiacce — 68 yaco (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraemselii B mporpaMme no (pU3MKe MepedyeHb J1abopaTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIaTENbHBIIN XapaKkTep, YIUTEINb JAejaeT BEIOOp MpoBeIeH s Ta00paTOPHBIX PadOT U OTIHITOB
C Y4€TOM WHAMBUIYAIBHBIX 0COOCHHOCTEH 00yJarOMIMXCs, CIFCKA dKCIEPUMEHTAIBHBIX 3aaHuH,
MpeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEP)KAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®usnka v €€ posib B MO3HAHUM OKPY:KAOUIEro MUPA.

®uszuka — Hayka O mnpupoje. SBieHus npupojbl. OU3NYECKUE SBICHHUS: MEXaHUYECKHUE,
TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMUuHBL. V3Mepenune ¢usmueckux BenuyuH. @Ouznueckue MNPUOOPHI.
[TorpemHocTh N3MepeHNA. MexXayHapoIHas CUCTEMA €IMHMUII.

Kak ¢u3uka u gpyrue ectecTBeHHbIE HAyKU H3ydaloT NpUpony. EcTecTBeHHO-Hay4dHBIi
METOJ TO3HAHMs: HaOJIIOAeHHe, MOCTaHOBKAa HAYyYHOTO BOIPOCA, BBIABWKEHHE THUIOTE3,
SKCIIEPUMEHT 0 MPOBEPKE TUINOTE3, 00bsiCHEHUE HaOM0aeMoro sBieHusa. Onucanue GU3NIECKux
SIBJIEHUM C IIOMOIILIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIC, YIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SBIICHUS.

2. dusuueckue NpuOOPH U MPOIEAypa MPSIMBIX HU3MEPEHH aHaJOrOBbIM U HUGPOBHIM

pudopoM.

Jlabopamopnwie pabomuot u onvimel.

1. OmnpeneneHue 1EHbI ACICHUS MIKAJIbI K3MEPUTEIBHOTO MPUOOPA.

2. U3mepeHue paccTosHUIL.

3. HM3mepenue 006bEMa )KUIKOCTH U TBEPAOTO Tena.

4. OnmnpeneneHnne pa3MepoB MaNbIX TEIN.

5. W3mepenue TemmepaTypbl TMpU TMOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTyuka
TeMIEpaTyphl.

6. IlpoBenenue wccienoBaHUS IO TPOBEPKE THUIOTE3bl: MAIBHOCTh MOJETA IIapUKa,

MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIIEe BHICOTA MyCKa.
Paspean 2. IlepBoHauyanbHbIe CBeJleHUSI 0 CTPOCHNH BelleCTBA.



CtpoeHnue BelecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITH, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEILIECTBA.

JIBm>xkenue wyactul, BemiecTBa. CBSI3b CKOPOCTH JABUIXKEHHUS 4YACTUI[ C TeMIEpaTypoi.
bpoynoBckoe nBmwxkeHue, auddys3us. B3auMomeHCTBHE YACTHI] BEIIECTBA: NPUTSKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Ta30B, OJKUAKOCTEM U TBEPIBIX
(kpucTayinueckux) Tei. B3auMOCBsI3b MEXIYy CBOWCTBAMH BEHIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSIHUHN BOJIBI.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.

2. Hab6mronenue nuddys3un.

3. HaOmronenue siBIeHUH, OOBACHSIONIUXCS TPHUTSHKEHUEM WU OTTAIKUBAHWEM YaCTHUIL

BEIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omnenka muamerpa aToMa METOJIOM PsIIOB (C UcCToyib3oBaHueM (oTorpaduii).

2. OTmBITHI O HAOIOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYKEHUIO ACUCTBHSI CHIT MOJICKYJISIPHOTO MTPUTSKCHUS.

Pazjnen 3. /IBu:kenue u B3anMojeiicTBue TeJl.

Mexanudeckoe aBmxeHue. PaBHomepHOoe U HepaBHOMepHOe JaBrkeHHE. CkopocTh. CpemHsis
CKOPOCThH MPU HEPABHOMEPHOM JIBIDKCHHUH. PacuéTt myTH 1 BpeMeHH JIBIKECHUS.

SBnenne wHepnuu. 3aKOH WHEpUMH. B3aumonaencTBHE TeNl KaKk NpUYMHA H3MEHEHUS
CKOPOCTH JBWKEHHUs Tel. Macca kak Mepa uHepTHocTd Tena. [InmotHocTh BemiecTBa. CBsi3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuita Kak XxapakTepUCTHKa B3anMoaeicTBHs Tel. Crita ynpyrocTt u 3akoH I'yka. 3mepenue
CWJIBI C TOMOIIBIO TUHAMOMETpA. fIBIIEHHE TATOTEHMs M cwiia TshKecTh. CHila TSKECTH Ha APYTHX
manerax. Bec tema. Heecomocth. CloK€HHME CHJI, HANpPaBJCHHBIX 110 OJHOW MPAMOM.
PaBHonelicTByromas cui. Cuita TpeHusi. TpeHre CKOJIbKEHUS U TPEHUE MOKos. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

Habnmonenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepeHue ckopocTy NpsSMOJIMHENHOTO IBUXKEHHUSI.
Habntonenue siBjaeHUs] HHEPIUH.
Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHEHME MacC IO B3aUMOJCHCTBUIO TEJL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
./Iaﬁopamopnbte padomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO [BW)KEHHUS (IIapuKa B JKUJKOCTH, MOJAETHU
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jaiee).
2. OmpepneneHue cpeaHEl CKOPOCTH CKOJBXKEHHs Opycka WM IIapuka MO HaKIOHHOU
IJIOCKOCTH.
Ornpeznenexre MI0THOCTU TBEPAOTO TeEa.
4. OnbIThl, EMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHUs (aedopmanuu) MpYKHHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U
XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, ) KHAKOCTEH M ra30B.

JaBnenue. CrnocoObl YMEHBIICHUS U yBENWYeHHs NaBieHus. J[aBneHue rasza. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, Temrieparypsl. [lepenaua gaBieHus TBEPABIMHU TeIaMH, KUAKOCTSIMU U
razamu. 3akoH [lackana. [lHeBMaTMyeckue MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUIAKOCTH OT
riyounsl. ['uapocratnyeckuit mapagokce. CooOraromuecs cocyabl. [ uapaBmuieckue MeXaHU3MBI.

ogakrwnE
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Atmocdepa 3emnm u armocdepHoe naBieHue. [IpuumHBI CylIecTBOBaHUS BO3IYIIHON
obomoukn 3emumn. OmnbiT Toppuduemu. M3mepenue armochepHOro MAaBlICHUs. 3aBHCUMOCTH
aTMOC(EpHOTO JIaBJICHHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl it u3mepeHust aTMocpepHOTro
JTABJICHUS.

JleficTBUE >KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHHS Tra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIICHUS KUIKOCTHIO U Ta30M.

3. CooOmaromniiecs CoCy/Ibl.

4. T'mapaBnuyeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOC(HEPHOIO JABJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCcTH TeJla M TUIOTHOCTH
JKHUIKOCTH.

7. PaBEHCTBO BHITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUKOCTH.

8. VYcnoBue miaBaHUs TEI: IJIaBaHUE WK TIOTPYKEHUE TEJI B 3aBUCHIMOCTH OT COOTHOIIICHUS
IUIOTHOCTEH TeJIa M KUIKOCTH.

Jlabopamopnuie pabomel u onvimel.

1. HccnemoBanme 3aBUCUMOCTH Beca Tejda B BOJIE OT 00bEMa MOTPYKEHHOW B JKHIKOCTH
JacTH Teja.

2. OmpepeneHue BBITATKUBAMOIICH CHIIBI, JICHCTBYIONIEH Ha Tello, MOTPYXKEHHOE B
KUIKOCTE.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJIO B KUIAKOCTH,
OT MAaccChI TeJia.

4. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCThH BBITAIKWBAIOMICH CHIIBI, JACHCTBYIOIIECH Ha
TEJO B JKHJAKOCTH, OT 00bEMa MOTPYXKEHHOW B KUIKOCTh YaCTH TeJia U OT IUIOTHOCTH
JKHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMmeTpa WM KOHCTPYMPOBAHHE JIOJAKHM | OIpeaesieHne e€

TPy30MOABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIHOCTS.

[IpocThie MexaHM3MBI: pblvar, OJOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHs pbIvara.
[IpuMeHeHne nmpaBuiia paBHOBECHS pbluara K 0J10Ky. «30ii0Toe nmpaBmio» Mmexanuku. KIT/[ mpocthix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuveckasi sHeprusa. KuHerndeckas u MmoTeHIMaabHas 3Heprus. [IpeBpaiienue oaHOTO
BHJIa MEXaHUYECKON PHEPTUU B IPYTOM. 3aKOH COXPaHCHHUS SHEPTUU B MEXaHHKE.

Hemoncmpauuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenuie paObOTBHl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUH Tela IO
TOPU30HTAJIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Usmepenune KIIJI HaKJIOHHON MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH SHEPIUH.

8 KJIACC

Pa3gen 6. TenjioBbie IBJICHUS.
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u

pa3Mepsl

aTOMOB u MOJICKYII. OHBITBI, NOATBCPIKAAIOIINC OCHOBHBIC ITOJIOKCHHUA

MOJICKyJIprHO-KHHCTH‘-ICCKOfI TCOpHUHU.



Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cOCTOsSHMM BemlecTBa. Kpucramnmueckue u
amop¢dueie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH W TBEPIBIX TEJl HA OCHOBE TOJOXKEHUI
MOJIEKYJISIPHO--KUHETHUECKO Teopun. C(CMayuBaHUE M KaNWULIpHbIE sBiIeHUA. TermsoBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBsA3b TeMImepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHHS YacTHLI.
Buytpennss sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEW SHEPruu: TEIUIoNepeaaya U COBEPILEHNE
paboThl. Bujipl Temonepenauu: TemIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KonuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBAa. Te€IIO0OOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TeIIoBOTo Oamanca. [lnaBieHuMe W OTBEpAECBaHWE KPHCTAITMYECKUX
BEIIECTB. YJenbHas TemioTa 1iaBieHus. I[lapooOpasoBanme u koHaeHcanusa. Mcmapenue.
Kunenue. VYnenbHas Ttemnora napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KHUIIEHHUSI OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus ToIIuBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[Mpunnunsr pabGotbl  TemnoBbix asurateneid KIIJ[ TemnoBoro nBurartens. TemuioBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMsI U MIPEBPALLEHHS SHEPTHUN B TEIUIOBBIX IpOIECCaXx.

Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JBIKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauMBaHUs M KalTWJUTSIPHBIX SIBICHUI.

Habntoienue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKACHUU.

[IpaBuna n3mMepeHus: TeMepaTypsbl.

Bunasl Tenonepenayu.

OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

0. CpaBHeHHE TEMIIOEMKOCTEH pa3IMUHBIX BEIIECTB.

11. HaOmroneuue KAIIEHU.

12. HabGmroieHre MOCTOSIHCTBA TEMIIEPATYPhI TIPH TIABJICHUH.

13. Mozeny TenI0BbIX IBUTATENEH.

Jlabopamopnuie pabomul u onvimeot.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSIKECHHUSL.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOIIOACHUIO TEIIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITTPHILIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHHS BO3AyXa OT ero o0bémMa u

HarpeBaHus WU OXJIAKICHUS.

[IpoBepka TrUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJOMKA JKUIKOCTH B

TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue W3MEHEHHUS BHYTPEHHEH JHEpPruM Tela B pe3ylibTaTe TeIlonepenadyd H

paboThl BHEIITHUX CHUIL.

HccnenoBanue siBieHUs TEII000MEHA PU CMEIIUBAHUN XOJIOJHON U TOpsiueii BOBI.

9. OmpeneneHue KOTUYECTBA TEILIOTHI, MOJYYEHHOTO BOJOM MPHU TEIIIO0OMEHE C HAarpeThiM
METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCapeHUs.

12. OnpeneneHne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

13. Onpenenenuie yaensHOM TEMIOTHI IIABICHUS JIbA.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.

BOO~NoG~WNE
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Dnektpusanus Ten. J[Ba pojaa 3MeKTpUUYECKUX 3apsioB. BzaumonelcTBre 3apsyKEHHBIX TEll.
3akon Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apPSKEHHBIX TENl OT BEIMYMHBI 3apsijioB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe mosie. Hampsox€HHOCTh 3nekTpuyeckoro mnois. [IpuHnmn cynepno3uuuu
IEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIeMEHTapHbIN AieKTpuueckuil 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS dJCKTPUUYECKOro TOoKa. MCTOYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHSI SIEKTPUYECKOTO TOKa (TEIMJIOBOE, XMMHYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OiekTpuueckoe HanpspkeHue. CompoTuBieHHE
MPOBOJIHUKA. YJIEJIbHOE COINPOTHUBJICHHE BemecTBa. 3akoH Owma Juisi  ydacTka IIemH.
[TocnenoBarenbHOE M ApAILIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota u MoIHOCTP A5eKTpudeckoro Toka. 3akoH /[xoyns—JleHna. DnexTpuueckue Lenu u
MOTPEOUTEINHN AIIEKTPUUECKOM dHEeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocrostHHpie MarHuThl. B3auMoaeicTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHoe TIOJIE.
MarnuTtHoe nojie 3eMJIM U €ro 3HA4YeHHE Ui *Ku3HU Ha 3emie. OnelT Opcrena. MaruuTHoe moJje
ANEKTPUUECKOTO ToKa. [I[puMeHeHHe PIeKTPOMAarHuTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJs Ha
MIPOBOJTHUK C TOKOM. DJIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA. VCIoIb30BaHme 2JIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

OnbiTel  ®@apaned. SBieHue  ANEKTpOMAarHUTHOW — wHAYKuuU. [IpaBumo  Jlenna.
OnekrporeHeparop. CrnocoObl TMOMYYEHHS DIEKTPUUYSCKON HSHEPTHH. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa posa 3MEeKTpUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3aps>KEHHBIX TEJl.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTHuecKas UHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPAI0B.

[IpoBOHUKY U TUAIIEKTPUKH.

MonennpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA 3IIEKTPUYECKOTO TOKA.

0. DIIeKTpUYECKHI TOK B KUIKOCTH.

11. T"a30BBIii pa3ps.

12. smepeHue cuilbl TOKa aMIEPMETPOM.

13. smepenue 3eKTpUiecKoro HampsKeHUs. BOJIbTMETPOM.

14. PeocrtaT u Mara3uH CONPOTUBICHUIA.

15. B3aumoelicTBrE MOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fiesieHus OJI0COB MarHuTa.

17. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnwiT Opcrena.

19. MarauTtHoe noJie Toka. DIEeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS DJIEKTPOMArHUTHON MHIYKIUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTbH HAIPaBJICHHS UHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

1. OmbIThl O HAOIIOIEHUIO AIIEKTPU3ALUU TNl MHAYKIIUEH U TIPU COMPUKOCHOBEHHUHU.

BOO~NoGR~WNE



HccnenoBanue neiicTBUS SJIEKTPUIECKOTO MO HA IPOBOAHUKU U TUDIIEKTPUKH.

C6opka u mpoBepka pabOThI AMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

W3mepenue u perynmpoBaHue CHIIbI TOKA.

W3MepeHune u peryaupoBaHue HapsHKeHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WYIIETO Yepe3 PEe3HCTOp, OT COMPOTHBICHHS

PE3UCTOpA U HANIPSDKEHHS HA PE3UCTOPE.

7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUECKOTO COMPOTHBIICHHS ITPOBOTHUKA
OT €r0 JUTMHBI, TUTOIIA/IX OTIEPEYHOTO CEYCHHS U MaTepuaa.

8. IlpoBepka mpaBwia CIOXECHUS HANPSDKEHUA TPU MOCIEIOBATEIFHOM COSIWHEHHH ABYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH NMAPaAJUIETBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANMEKTPHUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT HalpsDKEHHUS Ha
HEM.

13. Onpenenenne KIIJI HarpeBaTens.

14. UccnemoBanre MarHUTHOTO B3aWMOJICHCTBHUS TIOCTOSTHHBIX MarHUTOB.

15. 3yuyeHne MarHMTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB TpU WX OOBEIWHEHHH U
pa3aeneHNN.

16. UccnenoBanue NeCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINAE 3aBUCUMOCTh CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAlPaBJICHUS TOKA B KaTYIIKE.

18. N3yueHne neiicTBUSI MAarHUTHOTO TOJISI Ha TPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 H3y4eHHE paObOTHI AIIEKTPOABUTATEIISL.

20. Usmepenne KII] anekTpoaBuraTeIbHON YCTAaHOBKH.

21. OmBITBI TIO WCCIEAOBAaHMIO SIBJICHUS SJIEKTPOMATHUTHON WHIYKIMH: HCCIIEIOBAHUE

M3MEHEHUH 3HAaYEHHs ¥ HAIPaBJICHHUS MHIYKIIHOHHOTO TOKA.

ok wnN

9 KIIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanuueckoe nBwxeHue. MarepuanbHas Touka. Cucrema otTcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHUsA. PaBHOMepHOe mpsMoiuHEHHoe JBWKeHHe. HepaBHOMepHOe
npsAMOJNIMHENHOEe JBWKEeHHE. CpelaHsis W MIHOBEHHash CKOpPOCTh Tejla I[PU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckOpeHHOE TpsiMOJIMHEHHOE aBmxkeHue. CBoOoaHOoe maaeHue. OIBITHI
lanunes.

PaBHOMepHOE ABMKEeHHE MO OKpYKHOCTH. llepmon m wactora oOpamienus. JluneliHas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriii 3akoH Herotona. Btopoit 3akon Herotona. Tperuit 3akoH Hptorona. IlpuHumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHHUs CKOJIbKEHUS, CUjla TPEHHSI TTOKOS,
JIpYTrue BUIbl TPEHUSL.

Cuna TsDKECTH U 3aKOH BCEMHPHOTO TSTOTEHHsS. YCKOpeHHEe CBOOOJHOTO TMaACHHUS.
JBrxenue nnanet Bokpyr Connua. Ilepas kocMuueckast ckopoctb. HeBeCOMOCTh U neperpys3ku.

PaBHOBecue marepuanbHO Touku. AGcomoTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynse Tena. W3menenwe umnynbca. MMnynbc cuibl. 3aKOH COXpaHEHUS HMIIYJIbCa.
PeaktuBHOE nBUXKEHUE.

Mexannyeckass paboTa W MOMIHOCTh. PabGoTa cui TspkecTd, ynpyroctd, TpeHus. CBs3b
sHepruu u paboThl. [loTeHImanbHAsT SHEPrusi Tena, MOAHITOTO HAJ MOBEPXHOCTHIO 3EMIIH.



[loreHnmanpHas >Heprus Cxarou npyxuHsl. Kunerudeckas sHeprus. TeopemMa 0 KMHETHMYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HaGnroneHue MEXaHUYECKOTO JABIKCHHS T€JIa OTHOCUTENIFHO PAa3HBIX T OTCUETA.

2. CpaBHeHHME IyTeHl M TPACKTOPHH JBMXKEHUS OJHOTO M TOTO K€ Telld OTHOCHUTEJIBHO
pa3HbIX TEJI OTCUETA.

3. H3mepeHne CKOpOCTH B YCKOPEHUS MPSMOIMHEHHOTO ABMKEHHSL.

4. HWccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

5. HaOnronenue nBuKeHUs Teja M0 OKPYKHOCTH.

6. HaOmomeHne MeXaHWYECKHX SIBICHUH, NMPOUCXOMAIINX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEJFHO KaOMHETa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€Jla OT MACChI T€Jla U JEMCTBYIOLIEH Ha HETO CUIIBIL.

8. HaOmioneHue paBeHCTBa CHIT ITPHU B3aWMOJICHCTBHH Tell.

9. H3meHneHue Beca Teja MpH YCKOPEHHOM JBHKECHHH.

10. [Mepenaya uMIysbCca MpH B3aMMOICHCTBHH Tell.

11. TIlpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJICHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCa MPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCca TTPHU a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HabGmtoieHre peakTUBHOTO JABUKCHHUSI.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUuu Mpu CBOOOHOM Ma/IEHUU.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH MPH JBWKEHUH TeJa O] ISHCTBUEM TPy KHHBI.

Jlabopamopnwie pabomel u onvimel.

1.

2.

©

10.

11.

KonctpynpoBanue Tpakrta Uil pa3rOHa W JaJbHEWIIET0 PAaBHOMEPHOIO JBH)KEHUS
mapm(a HJIN TCIICKKU.

Onpenenenrue CpemHEH CKOPOCTH CKOJIBKECHHMsI OpycKa WM JBWKEHUS IIapuKa I10
HaAKJIOHHOM IJIOCKOCTH.

OmpeneneHre YCKOPEHHS Tella TPU PABHOYCKOPEHHOM JBMIKEHHWH TIO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHUU 0e€3
HayaJbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu MPU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJbHOW CKOPOCTH
IYTH OTHOCATCS KaK Psii HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHHU
OJIMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBl HOPMAJIBHOTO
JIABJICHMSL.

Omnpenenenre ko3puimeHTa TPEHUS CKOIbKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHHUS TP PABHOMEPHOM JIBIDKCHHH Teja  II0
TOPU30HTAJILHON TIOBEPXHOCTH.

Omnpenenenue pabOThl CHIBI YIOPYrOCTH MpH MOABEME TIpy3a C HCIOJIb30BAHHEM
HEIOABMYKHOIO U ITOJBUKHOI'O OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannyeckue Koj1e0aHNsA H BOJIHBI.

Konebarenbnoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIGOAHWIA: TMEpPHOJ, YacToTa,
amMIuTyna. MareMathuueckuii W NPYXKUHHBIA MasTHUKWA. [IpeBparieHue »sHeprum mnpu
K0JIeOATEeIbHOM JBVKCHHH.

3aryxawomue kKoneOaHus. BwiHyxaeHHble KoneOGanus. Pe3onanc. MexaHWYecKHE BOIHBIL
CBoiicTBa MexaHUUYeCKUX BOJIH. [IpoonbHbIE U nonepeyHblie BOJIHBI. JJIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaneHus. MexaHn4eckue BOJHBI B TBEPJIOM Tell€, CEHCMUUYECKHUE BOJIHBI.

3Byk. ' poMKOCTh 3ByKa U BbIcOTa ToHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3BYyK.

Jemoncmpayuu.



ogakrwnE

Habnronenue xonebanuii Tes mox AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJIeOaHMI U pe30HAHCA.

Pacripoctpanenue mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AxycTHUECKHI pEe30HaHC.

ﬂaﬁopamopmﬂe padomot u onvimol.

1.
2.
3.

6.

7.

OmnpeneneHne 9acTOTHI U MEPHOa KOJIeOaHU MaTeMaTHYECKOTO MasiTHHUKA.
Onpenenenre 4acToThl U Meproia KoiaeOaHuil Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTU IEepHOJa KoJI€OaHWH IOJABEIIEHHOTO K HHUTH Ipy3a OT
JUTUHBI HATH.

HccnenoBanue 3aBUCUMOCTH IepHOJa KOJEOaHUN MPYKMHHOIO MAasTHHKA OT MaccChbl

rpysa.

[IpoBepka HE3aBUCHMOCTH NepHUoAa KosiebaHHi rpy3a, MOABEIIEHHOTO0 K HUTH, OT MacChl
rpysa.

OneIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTh NEepro/ia KoJIeOaHUH MPYKUHHOTO MasiTHHKA
OT MaccChl rpy3a 1 KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJIEHUSI.

Paspen 10. DiieKTpoOMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE MOJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA AJIIEKTPOMATHUTHBIX BOJIH.
lkana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHne 31IEeKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas mpupoa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiCTBA IIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1.

W3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUILI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble sIBICHHS.

JlyaeBas mopenb cBera. Mcrounuku cBera. llpsiMmonmHelHOE pacnpoCTpaHEHHE CBETa.
3atmenust Cousiaia u JIynel. Otpaxkenue cBerta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. llojlHOE BHyTpeHHeEEe OTpaKEHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B nuH3e. Ontuyeckas cuctema ¢oToanmnapara, MUKPOCKOIa U TEJIECKOTa.
I'a3 xak ontuueckas cucrema. ban3opykocTs U JalbHO30PKOCTb.

Pasznoxxenue Oenoro csera B crekTp. OnbiTel HetoToHa. CliokeHHE CIIEKTPaIbHBIX LBETOB.
Hucnepcus cBera.

Hemoncmpauuu.

wWoNo~wWNE

[IpsiMonMHENHOE PACTIPOCTPAHEHHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuil CBETOBO/I.

Xon nyueit B cobuparomieit JuHse.

X0/ nyder B paCcCEUBArOLLIEH JIMH3E.

[Tomy4yeHne n300paXkeHU C TOMOIIBIO JIMH3.

ITpunnun neiictBus oroannapara, MUKPOCKOIA U TEJIECKOIIA.

10 Mopens rnaza.

11. Pa3noxenue OENOTO CBETA B CIIEKT.

12. Tlony4eHue 6enoro cBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1.

HccnegoBanue 3aBUCUMOCTH yriia OTpaKCHHs CBETOBOTO Jiyda OT YIJia IMaaACHU:.
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N3ydeHne xapakTepuCTUK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCHMOCTH yria IpPEIOMJIEHUS CBETOBOIO Jyda OT yIJia MaJeHUs Ha
I'PAaHULIE «BO3/LyX—CTEKIION.

[Toyuenue n300pakKeHHI ¢ TOMOMILIO COOMPAFOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAOLICH JTMH3HI.

OneIThI 10 Pa3I0KEHUIO OEI0Tr0 CBETa B CHEKTP.

OnpITbl MO0 BOCHPUATHIO IIBETA MNPEIMETOB IpU HMX HAONIOJEHUU uepe3 LBETOBBIC
GUIBTPHI.

Pasnen 12. KBanToBbIe sIBJIEHHUS.

OmnpiTel Pezepdopna u maanerapnas mozaens aroma. Mogaens atoma bopa. Wcnyckanuwe u
IOTJIONICHUE cBeTa aTOMOM. KBaHThI. JInHelHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Aubda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas ™onens aromMHoro siapa. WM3orombl. PannoaktuBHBIE TpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHbI COXpAaHEHHS 3apsJ0BOTO M MAacCOBOTO YMCEN. DHEPrusi CBA3U
aToMHbIX sifiep. CBs3b Macchl U dHepruu. Peaknuu cuHTe3a u aeneHus siaep. IcTOUHUKY SHEPruu
CoJHia u 3BE31.

SAnepHas sHepreTuka. JleMcTBUs paAMOAKTUBHBIX N3JIy4EHUI Ha )KUBBIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIECHHUS.

CrieKTphl pa3IU4HbIX Ia30B.

CnekTtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOIINUX U3TYyUEHHH.

Perucrpanus nsinydeHust NpupoaHBIX MUHEPAIOB U MPOJAYKTOB.

.]Iaéopamopnble padomot u onvimol.

1. HaGmioneHue CIUIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3ITy4EHUS.

2. VccnemoBaHue TPEKOB: HM3MEPEHHE OHHEPTMM YACTHIBI 1O TOPMO3HOMY NyTH (1O

dboTtorpadusim).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPHUTEIbHO-00001AOIIMIA MOLYJIb.

[ToBTOpUTENBEHO--0000MIaI0IUI MOAYIb MIPEIHA3HAYEH JJISi CUCTEeMAaTH3alui U 0000IIeHHS
MIPEIMETHOTO COJIEP’KAaHUS U OIbITa AEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca
¢bu3MkyM, a TaKxkKe i MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (QU3UKe s
00yJaroIMXcsi, BRIOPABIINX 3TOT Y4ESOHBIN MPEIMET.

[Ipy U3yyeHuM NaHHOTO MOJIYJSl PEaTU3YIOTCS M CUCTEMATU3UPYIOTCA BUIBI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEUYnBACTCS JOCTIKEHUE PEIMETHBIX U METAPEIMETHBIX INIAHUPYEMBIX
pe3ynbTaToB OOy4deHHs, (OPMUPYETCS €CTeCTBEHHOHAYYHAATPAMOTHOCTb: OCBOCHHME HAYYHBIX
METO/IOB HCCIICJIOBAHMS SIBJICHUNA NPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSICHATH
(busnueckue sBIEHUS, MPUMEHSA MOJIyYeHHbIC 3HAHUSI, PEIIaTh 3a/1a4H, B TOM YHCIIE KAYeCTBEHHbIE
U SKCIIEpUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO JESATENBHOCTHBIA XapaKTep JAHHOIO pas3zelsia pealnu3yercs 3a C4€T TOro,
9YTO 00yUaroUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE TMOJYYEHHBIX 3HAaHUN PACMo3HABATh U HAYYHO OOBACHATH (U3UUYECKUE SIBJICHUS B
OKpPY’KaIOIlel IPUPOJIE U TIOBCETHEBHOM KU3HU;

WCIO0JIb30BaTh HAy4YHbIE METOJbI WCCIENOBaHHUS (PU3MYECKUX SIBICHUI, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAaydyHbIE OCHOBBI HanOoliee BaKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTUYECKOTO MCIOJIb30BAHUS PA3TMUHBIX MCTOYHHKOB 3HEPIMU HAa OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB dHEPIUU.

w

No ok

ogakrwdE
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3y4yenue GU3NKM Ha YpOBHE OCHOBHOTO OOILIET0 00pa30BaHMs HAIPABICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX O6p3,30BaTeJILHBIX PE3YJIbTATOB.

B pesymbrate wu3ydeHus QUIMKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y

oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE TMYHOCTHBIC Pe3yIbTAaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

- TMPOSIBJICHUE HMHTEpPEca K HMCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOW (PU3MUECKOU
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K IOCTH)KCHUSIM POCCUMCKUX YUEHBIX--(U3HKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY Y4YacTUIO B OOCYXICHHH OOIIECTBEHHO3HAUYUMBIXH STHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MMPUMEHEHHUEM JTIOCTHKEHUHN (QUBHKY;

- OCO3HAHHUE BAYKHOCTU MOPAIBHO--dTHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUSA:

- BOCIPHUATHE ICTETHYECKUX KayeCcTB (PU3MUYECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAaHHWE IEHHOCTH (U3MYECKOM HAYKH KaK MOINHOTO WHCTPYMEHTa MO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABIAIOIIEH KyIbTyphI;

- pa3BUTHE HAYYHOH JTIO003HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIILCKON IEATeTbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHsI:

- OCO3HaHHUE IEHHOCTH 0e30macHOro odpas3a KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MUPE,
BaYKHOCTH TpaBUJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOTrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- chOpMHUPOBAHHOCTh HaBBIKa PeIICKCUU, TPU3HAHNE CBOETO MpaBa Ha OMHUOKY M TaKOTO K
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTHBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3ajad (B pamMKax ceMbH, 00pa3oBaTelIbHOM
OpraHu3aliu, ropojia, Kpasi) TEXHOJIOTUYECKON U COLMAIbHON HAIIPABIEHHOCTH, TPEOYIOIUX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY H3y4eHUIO Ipodeccui, CBA3aHHBIX C GU3UKON;

7) IK0JIOrH4€eCKOr0 BOCIIMTAHUSA:

- OpHUEHTalus Ha MpuUMeHeHHe (U3MYECKUX 3HAHWKM [UIs pelleHus 3agad B oOnactu
OKpYXalollel Cpe/ipl, IUIAHUPOBAHUS NTOCTYIIKOB M OLEHKH MX BO3MOXXHBIX MOCJIEACTBUI i
OKpYXaroLlEel Cpebl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

- MOTPeOHOCTh BO B3aMMOJACWCTBUU MPU BBHIMOJTHEHUN MCCIEAOBAHUN U MPOEKTOB (PU3NUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEINbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM YHCIe GOPMYIUPOBATh HIEH, TOHITHS,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

- oco3HaHUe JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMIICHHE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MPUPO/IBI, OOIIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOTIb30BaHUEM (PU3NYECKUX 3HAHUM;
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® - OICHKA CBOMX JCUCTBUH C Y4ETOM BIMUSHUSA Ha OKPYKAIOIIYIO CpeAy, BO3MOXKHBIX
rJ100aJIbHBIX TOCJIECTBUN.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbpTare ocBOCHUS MpOrpaMMsbl 0 (prU3KKe HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
y oOyuatomerocs OyayT CQOpPMHpPOBaHBI MeTampeIMeTHble pPe3yJabTaThl, BKJIIOYAIOIINE
MO3HABATEbHbIC yHUBEPCAIbHbIE Yy4eOHBIE MACWCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHbBIC
yueOHbIe ISHCTBUSA, PErYJIATHBHBIC YHUBEPCAIbHBIC yueOHbIC ACHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJTBHBLIC y‘-leﬁl—[l)le aeicTBuA

ba3oBble Jornveckue aelcCTBUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);
yCTaHABIIUBATh CYIMICCTBEHHBIA MPU3HAK KJIACCU(PUKAIUNA, OCHOBAHUS I 0000IICHUS U
CpaBHEHMUS;

BBISIBIISITh 3aKOHOMEPHOCTU M IMPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOIIOCHUSAX, OTHOCSAIIUXCS K (DU3NYECKUM SIBJICHUSIM;

BBIABJIATE MPUYUHHO--CICACTBCHHBIC CBA3W IIpU HW3YUCHUH (1)H3qucm/1x SIBJICHUH W
mponeccoB, JA€JIaTb BbIBOJAbI C HCIHOJB30BAHHUEM JCAYKTHUBHBIX MW HWHAYKTHBHBIX
YMO3aKJ'IIO‘~IeHI/II\/JI, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,
CaMOCTOSITENIbHO BBIOMpATh Croco0 perieHus: yueOHoi ¢uznyeckoil 3aiaun (CpaBHEHUE
HECKOJIPKAX BapHaHTOB pENICHHs, BBHIOOp Hamboyiee TMOAXOIAIIETO C  yYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaegoBarebCKHe JeiCTBHS.

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MIPOBOJUTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (pusnueckuit
SKCIIEPUMEHT, HEeOOJIbIIIOE HCCeI0BaHNe (PU3UUYECKOTO SIBICHUS;

OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpPMAILMIO, MOJIYYCHHYIO B XOJE
WCCIIEIOBAHUS WIIN SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYIHPOBATh 000OIIEHHS M BBIBOJBI 110 pe3ysibTaTaM NMPOBEAEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIIEIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeEilliee pa3BUTHE (U3MYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3IMYHbIC METOMbI, WHCTPYMEHTHI W 3alpochl NpU IOUCKE U OTOOpe
WHGOPMAIIMY WK TAaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3HYeCcKOl 3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HH(OOPMAIMIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAaJbHYIO (OopMy mpenctaBieHus HHGOpMAIMUA U
WUTIOCTPUPOBATh pEIIacMbIe 3aJauyd HECJIIOKHBIMU CXEMaMH, JIUarpaMMaMH, WHOMN
rpaduKol U UX KOMOMHAIUSAMU.

KoMMmyHnKaTHUBHBIC YHUBEPCAIbHbIE YUYeOHbIe 1eliCTBUA:

B X0Jie 00CyX/IeH!s] y4ueOHOro MaTepuala, pe3yibTaToB JabopaTOpHbIX padoT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYLIECTBY 0OCYKJaeMOi TeMbl M BbICKa3bIBaTh UJEH, HAllCJICHHbIE
Ha pelleHue 3a/1a4u U MoAJepKaHne 0JaroenaTelbHOCTH OOIeHH S,

CONOCTAaBJIATh CBOM CYXKAEHHA C CYXKICHWSIMH JPYIMX Y4YaCTHUKOB JHAaJIoOra,
oOHapyXHBaTh pa3Inyie U CXOJACTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3pEHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyoJIMYHO  TPEACTaBIATH  PE3yJAbTaTbl  BBIIOJHEHHOTO  (PU3MYECKOTO  OIbITa
(3KcIIepUMeHTa, UCCIIe0BAHMS, TPOCKTA);

MOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYyaIbHOU pabOThl MpU
peleHN KOHKPETHO! (hPU3nYecKoi MpoOieMbl;
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NPUHUMATh LEIM COBMECTHOW JESITEIBHOCTU, OpPraHU30BbIBATH JEHCTBUS MO €€
JOCTH>KEHHIO: PaCIpedeiaTh POJu, 00CYXKJaTh MPOLIECCHl U Pe3yibTaThl COBMECTHOM
paboTeI, 000011aTH MHCHHSI HECKOJIBKUX JTFO/ICH;
BBITIOJIHATh CBOIO 4YacTh palOThl, JOCTUTasi KaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;
OIIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIWMU MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHLHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA

Camoopranu3anus:

BBISIBJIITH TIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYAIHSIX, TPEOYIONUX ISl pEIICHUS
(bU3NIEeCKUX 3HAHUM;

OpUEHTHPOBATHCA B PA3IUYHBIX [OAXO0JAX HPHUHATHUS pelIeHuH (MHIUBUAYAIbHOE,
MPUHSATHE PEIICHUs B TPYIIE, IPUHATHE PELIEHUN FPYNION);

CaMOCTOSITEJIBHO COCTaBJIATh QITOPUTM pelleHus (U3MYECKOM 3aJayd WM IUIaHa
UCCIIEIOBaHUSI C YY4ETOM MMEIOLIMXCS PECYypcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh NpeAsiaraéMble BapUaHThl pEelICHUI;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPO/1b, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh IiaH e€ U3MEeHEeHMUS,
OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHUS) pe3ysIbTaTOB JAEATEIbHOCTH, /1aBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHUS (PUIUUECKOTO
HCCIIEIOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, HN3MEHUBIINXCS
CUTYallUii, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LENIN U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO IPYroro 4ejloBeKa B XOJ€ CIOpa WIM JUCKYCCUM Ha HAyYHYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYroro;
IpU3HABATh CBOE MpaBO Ha OMIMOKY MpH pelIeHud (U3NYECKUX 3aJad WM B
YTBEP)KJICHUAX Ha HAy4YHbIE TEMBbI U TAKOE K€ MPaBo APYyroro.

INPEIMETHBIE PE3YJIbTATbI

K xonmy oOyuyeHuss B 7 KJjacce NpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIIOJIb30BAaTh  MOHATUSA: (PU3UYECKHME U  XUMHYECKUe SBJICHMs, HaOJoAeHue,
SKCIEPUMEHT, MOJEeJb, TUIOTEe3a, EAUHHIBI (U3NYECKHX BEIMYMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHUSI BelecTBa (TBEpIOE, >KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, OpSIMOJIMHEMHOE),  TPaeKTOopHs,
paBHOAEWCTBYIOIIAs cuna, jAedopmanus (ympyras, IJIacTUYECKasi), HEBECOMOCTbD,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBieHus (quddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBAa, PABHOMEPHOE
NBUKEHHE, HEPaBHOMEPHOE IBW)KCHHE, WHEPIMs, B3aUMOJCWCTBHE TEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHONW OCBIO BpAllCHHUs, Nepeavya JaBIeHUS TBEPABIMU TEIaMH,
KUAKOCTAMU M Ta3aMu, atMocepHoe [aBiieHUE, IUJIaBaHUE TeJ, MpPEeBpaIICHHUS
MEXaHUYECKOM PHEPruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKpYXKalOIIeM MHUpE, B
TOM uyHclie (QU3UYECKHe SBICHHUS B TMPUPOJE: MPHUMEPHl JABIKEHHS C Pa3TMUYHBIMU
CKOPOCTSIMHU B KMBOM U HEXUBOU NMPHUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOTO JABJICHUS HA JKUBOW OpraHW3M, IUIABaHHE PHIO, phIYard B TeJe
YeloBeKa, MPU OTOM IMEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBIICHUM;
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OTMCBHIBATh M3YyYCHHBIC CBOMCTBA Tel U (pu3MUecKHue SBICHHS, UCHOJB3YS (U3NUECKUE
BEJIMYMHBI (Macca, OOBEM, IJIOTHOCTb BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIIPYrOCTH, CUJa TSDKECTH, BEC Teja, CHJIa TPEHUs], JaBieHue (TBEPIOro
TeJa, XKUAKOCTH, Ta3a), BRITAJIKUBAIONIAS CUJIa, MEXaHWYeCcKas paboTa, MOITHOCTh, TIEYO
CHJIBI, MOMEHT CHJIbI, KOO((HUIMEHT MOJIE3HOTO JCHCTBUA MEXaHHU3MOB, KUHETHYECKAs U
MOTEHIMANbHAsT SHEPTHs), IPU ONUCAHUU TNPABUIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI
WCTIOJb3yEeMBIX BEJIIMYHMH, UX 0003HAUYCHUS U €AWHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh
(bopMyInbl, CBS3BIBAIONINE IaHHYIO (U3WYECKYIO0 BEIWYHHY C JAPYITMMH BEIHMYHHAMU,
CTPOMTH TPAPUKH U3YUYECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIIONb3Ys MpaBuia
CJIOKEHHUs cui (BIIOJIb OJHOM TpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHA pbryara (010Ka), «30JI0TO€ MPABHIIOY» MEXAHHUKH, 3aKOH COXPAHECHHS
MEXaHUYECKON JHEepruu, MpU STOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEMATUYECKOE BBHIPAYKEHUE;

OOBSACHATH (PU3NUYECKUE SBICHUS, IPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh IPUUYMHHO--CIIEICTBEHHbIE
CBSI3M, CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha |—2 M3ydyeHHBIX
CBOMCTBa (U3NYECKUX SABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3afgaud B 1—2 [JeHCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33a[aul 3alHChIBaTh
KpaTKO€ YCIIOBHE, NOJICTaBIATh (PU3MUECKHE BEIMYMHBI B (GOpMYJIbl U MPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMbIE JIJIsl PEILIeHUs 3a/1a4, OIlEHUBATh
PEATMCTUYHOCTD MOTYYCHHOUN (DU3UIECKON BEIIMUNHBI;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PELIUThH MPU MOMOIIHU (PU3HUECKHUX METOIOB, B
ONMCAaHUM MCCIENOBAaHMUSA BBIICIATH IPOBEPAEMOE IMPEANOJIOKEHHE (TUIOTE3y),
pa3nuyaTh M HMHTEPIPETUPOBATh IOJIYYEHHBIH pPE3ylbTaT, HaXOIUTh OLIMOKH B XOJze
OTIBITA, JIEJIaTh BBIBOJBI 110 €0 pe3yJIbTaTaM;

IIPOBOJIUTH ONBITHI 110 HAOMIOJCHUIO (PU3MUYECKUX SBICHUN WK (PU3NYECKUX CBONCTB TE:
bopmynupoBaTh  NpOBEpsAEMBbIE  INPEANOJOXKEHHUsA,  CcOOMpaTb  YCTAHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUS, 3aIUCHIBATh X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATE NPSIMbIE M3MEPEHUsl PAcCTOSHMS, BPEMEHM, MAacchl Teja, 00bEéMa, CHIIbBI U
TEeMIIepaTypbl C HCIHOJb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHUOOPOB, 3aMUCHIBATH
IoKa3aHMs MPUOOPOB ¢ YUETOM 3aJaHHOI a0COMIOTHOM MOrpelIHOCTH U3MEPEHUH;
IIPOBOJIUTh HCCIEIOBAaHME 3aBUCUMOCTU OJHOW (DU3MYECKOW BEIMYMHBI OT JAPYroil ¢
UCIOJb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCHMOCTU IIyTH PAaBHOMEPHO IBHXKYILLETOCS
TeNa OT BPEMEHU IBW)KCHMs Tella, CHIIBI TPEHUS CKOJBXKEHHsS OT Beca Tela, KadyecTBa
0o0pabOTKM MOBEPXHOCTEH TEeI M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAJIH
CONPUKOCHOBEHHS TEJI, CWJIbl YIPYIOCTH OT YAJIMHEHUS INPYKUHBI, BBITAJIKHWBAIOIIEH
CHJIBI OT 00BbEMA NOTPYKEHHON YaCTH TeNla U OT IVIOTHOCTH XKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUH IJIaBaHUs Tell,
yCIOBUM paBHOBECUs pblyara M OJIOKOB), y4yacCTBOBaTh B IUIAHUPOBAHHUU Y4EOHOTO
UCCIIeIOBaHUs, cOOUPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUs, CleLys MPEUI0KEHHOMY
IUTaHy, (PUKCHPOBATh PE3yJAbTAThl MOJTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEITUYMH B
BUJE TMPEUIOKEHHBIX Ta0bmul M TrpaduKoB, JenaTb BBIBOJBI 10 pe3yibTaTam
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEJIWYMH (IJIOTHOCTh BeEIECTBa
KUAKOCTH M TBEPIOTO Tela, CWJIA TPEHUsS CKOJBKEHHUS, [JaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, AEHCTBYIOIIAs HA TOTPYKEHHOE B )KUJKOCTb T€JO0, KOAPPUIIUEHT
IIOJIE3HOTO JEUCTBHS MPOCTBIX MEXAaHU3MOB), CIEAysd NPENTIOKEHHOM MHCTPYKLUU: NpU
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BBITIOJTHEHUM HW3MEPEHUH CcOoOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCISATH
3HAYCHUE MCKOMOM BEJIUUMHEI;

coOmoarh TpaBUia TEXHUKM Oe3omacHOCTH mpu  paboTe ¢ JabOpaTOPHBIM
obopynoBaHueM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOMIAIOIINECs] COCYbI, OapOMeTp, phluar, MOJBMKHBIA W HETIOABIKHBIN
OJI0K, HAKIIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh NPUHIMIIEI IEHCTBUS U3YyYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOi Ha WX OMHCAaHUS (B TOM YHMCIE: MOJIIAITHUKH, YCTPOWCTBO BOJOIPOBOJA,
THJIPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, TOPUIHEBOH HACOC, apeoMeTp),
WCTIONb3Yysl 3HAHUSA O CBOWMCTBAX (PU3MUECKUX SBICHHA M HEOOXOAMMBbIE (U3MUECKUE
3aKOHBI, 1 3aKOHOMEPHOCTH;

NPUBOJUTh HOpUMEpPhl (HAXOAUTh HH(OpPMALKMIO O HpHUMepax) MPaKTHUYECKOTO
WCTIONb30BaHUSl (PM3MUECKUX 3HAHWKA B TOBCEJHEBHOW IJKM3HH Ui OOECIeUeHUs
0e30macHOCTH Tpu oOpalieHuu ¢ npudopaMud U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEeHHUS 37I0POBbSI M COOIIOJICHHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOMIeH
cpene;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB wH(popManmu B VIHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH W MyTéM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBINENATH HH(POPMAIUIO, KOTOPAs SBJISETCS MPOTHBOPEUYMBON
WU MOKET OBITh HEJIOCTOBEPHOM;

WCTIONH30BATh NMPH BBIOJHEHUH YYEOHBIX 3a/IaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(U3NIECKOTO COJIEpIKAHMSI, CIIPABOYHBIC MaTEpUaNbl, pecypchl cetn MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIIEKTHPOBAHHS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMH W3  OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHQOpMAIK (PU3UYECKOTO COJAEp)KaHHsA, B TOM 4YHCIE MyOIMYHO JeNaTh
KpaTKue COOOILEHHs O pe3yiabTaTaX MPOEKTOB WIM Y4e€OHBIX HMCCIEIOBAHUN, TIPU ITOM
IPAMOTHO  HCMOJB30BaTh HW3YYCHHBIM TMOHATUHHBIA  ammapaT Kypca  (u3uKWH,
COIMPOBOXKATh BHICTYIUICHHUE MTPEe3EHTAIIHEH;

IIPU BBITIOJIHEHUU Y4eOHBIX MPOEKTOB M HCCIECJOBAaHUM pacrpeiensiTh O0S3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMH 3aJjauaMu, CIEAUThH 3a BBINOJHEHHEM IUIaHa
NeUCTBUM, aJeKBATHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh T'PYIIIbI,
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xonmy oOyueHuss B 8 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE JIBI)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHUSI BEIIECTBa, KPUCTAINIMYECKHMEe M aMopdHbIe Tena,
HACBIIEHHBI ¥ HEHACHIIICHHBIN Map, BIAKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS
SHEPTHsl, TEIUIOBOM JIBUTATEb, AJIEMEHTAPHBIN JJICKTPUUECKHH 3apsl, SJICKTPHUYECKOE
T10JI€, MPOBOJIHUKHU U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUICCKUN TOK, MarHUTHOE T0JIC;
pasnmuuaTth SABIEHUS (TEIUIOBOE pACHIMPEHHE W C)KaTHe, TeIvlonepeiaya, TeIJIOBOES
paBHOBECHE, CMauMBaHUE, KAMUJUISIPHBIC SIBJICHUS, UCTIapEHHE, KOHIEHCAIHs, TUIaBlICHUE,
KpucCTalu3alus (OTBEpAEBaHUE), KHIIEHHWEe, TerJionepenada (TEIUIONPOBOIHOCTD,
KOHBEKIIUS, W3IY4YeHHE), DJIEKTpHU3alus TeJ, B3aUMOJCHCTBHE 3apsioB, JEHCTBUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECUCTBUE MAarHWTOB, JACHCTBUE
MarHuTHOTO TOJIS HA MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAS MHIYKIHS) 10 OMHCAHUIO
WX XapaKTEepHBIX CBONCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE
SIBJICHME;
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pacrmo3HaBaTh MPOSBICHHE M3YYCHHBIX (U3WYCCKUX SBJICHUU B OKPYXAIOIIEM MUpE, B
TOM 4uclie (PU3NYECKHE SIBICHHUS B IMIPUPO/JIC: TOBEPXHOCTHOE HATSDKEHHE M KAMUISIPHBIC
SIBIICHUS B IIPUPOJIE, KPUCTAJUIBI B NIpUpoAe, nznydeHnue CoiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, SJIEKTPHUYECKUE SIBJICHUS B
atMocdepe, EeKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IMoJie 3emiu, Apeid
IIOJIFOCOB, POJIb MArHUTHOIO IOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, IPU ITOM
[IEPEBOJIUTh MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Hakm) GU3HUECKUX SIBICHUH;

OTIHMCBHIBATh U3yYCHHBIC CBOMCTBA Tel M (pu3MUECKHe SBICHHS, UCHOJB3YS (U3NUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSAS DJHEPrusi, KOJUYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAEIbHAs TEIUIOTa IUIABJICHUS, YyJAelIbHAas  TEIJoTa
napooOpa3oBaHus, yAeTbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
NEeMCTBHUS TEMJOBOM MaAIllMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3J]lyXa, JSJIEKTPUUYECKUUN
3apsij, CHiia TOKa, JIEKTPUUYECKOE HAINpsKEHHE, CONPOTUBIICHUE MMPOBOJHUKA, YIEIbHOE
CONPOTHBIIEHUE BEIIECTBA, padoTa U MOIIHOCThH 3JEKTPUUECKOI0 TOKA), IPU OMHCAHUU
MPaBUJIBHO TPAaKTOBaTh (PM3MUYECKUN CMBICH MCIOJIb3yEMbIX BEIUYMH, 0003HAUYECHUS U
eAUHUIBI  (U3UYECKUX BEIUYMH, HAXOIUTh (QOPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIUYHUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOICTBA Tell, (pU3NUecKUe SIBICHUS U MPOLIECCHI, UCIOIb3Yys OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUU CTPOCHHS BEIIeCTBa, MPUHIIMII
CYIEpIO3UIMH ToJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHMs 3apsja, 3akoH Oma
JUId ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKkoH COXpaHEeHUs SJHEPTHH, IPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BBIPAXKEHUE;
00BACHATH (pHU3MUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM UMCJE U B KOHTEKCTE CUTYallHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYUHHO-CIEICTBEHHBIE CBSA3H,
CTPOUTH OOBSICHEHNE W3 1—2 JIOTMYECKUX IIaroB C OMOPOM Ha 1—2 M3ydeHHBIX CBOMCTBA
(buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI!;

pemarh pacu€THble 3amaur B 2—3 JACWCTBHUSA, HCIOJb3ysd 3aKOHBI W (OPMYIIHI,
CBsI3bIBAOIINE (PM3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUSA 3aJlauM 3allHiChIBAaTh
KpaTKO€ YCIIOBHE, BBISBISTH HENOCTATOK JAaHHBIX Ui pEUIeHHs 3aJauyd, BBIOMpPATh
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul €€ pelIeHHs], TPOBOAUTh PacuéThl U CPAaBHUBATH
MOJIy4eHHOE 3HaUeHHEe (GU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTH MPU MOMOIIU (PU3MUECKUX METOJIOB,
WCIIOJIb3YSl  ONHCAaHUE HCCIENOBaHUS, BBIACIATH IMPOBEPSIEMOE IPEANOJIOKEHHE,
OIICHUBATh MPABUJILHOCTH MOPSIIKA IPOBEICHUS UCCIIEIOBAHMS, IEJIaTh BBIBOIBI;
MIPOBOJIUTH OMBITHI MO HAOTIOACHUIO (PU3MUECKUX SBICHUMN WK (U3NYECKUX CBOWMCTB Tell
(KanmuUIsipHBIE SBJICHUS, 3aBUCMMOCTD JaBJICHUS BO3[yXa OT e€ro o0b&ma, TeMIeparypsl,
CKOPOCTH TpOIlECCa OCThIBAHMUSI U HATPEBAHMS MPU U3NYYCHHH OT ILIBETA H3IIy4daromieu
(moromaronieit) NOBEPXHOCTH, CKOPOCTh UCHIAPEHHUS BOJIBI OT TEMIIEPATyphl KUAKOCTU U
wiom@aau e€ MOBEPXHOCTH, JJIEKTPU3ALMS Tell M B3aUMOJCHCTBHE DIEKTPHUECKUX
3apsA0B, B3aMMOJICHCTBUE TOCTOSHHBIX MAarHWTOB, BU3yalW3alldsd MarHUTHBIX MOJIeH
MOCTOSIHHBIX MAarHuTOB, JAEHCTBHS MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOMCTBA SIEKTPOABUTATENS TMOCTOSHHOTO TOKa): (OpMyIHUpOBaTh
MIpOBepsieMbIe MPEINOIOKEHHUs, COOUpPaTh YCTAHOBKY M3 MPEATIOKEHHOTO 000PY/A0BaHNUS,
OTIMCHIBATh XOJ1 OTIbITA M POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATh TPSMbIE M3MEPEHUsS TEMIEPaTypbl, OTHOCUTEIBHON BJIAXKXHOCTH BO3/yXa,
CWJIBI TOKa, HAMpPSDKEHUS C HWCHOJB30BAaHHWEM aHAJIOTOBBIX MPUOOPOB U JIATYHKOB
(u3MUECKUX BENUYHMH, CpPaBHHBATh pE3yAbTaThl HU3MEPEHHH C Y4E€TOM 3aJaHHOUN
abCOJIIOTHON MOTPEIIHOCTH;
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® TPOBOJUTH HCCIECIOBAHHE 3aBUCUMOCTH OJHON (MU3NYECKON BEIMYMHBI OT JPYrou C
HCII0JIb30BAHNEM NPAMBIX U3MEPEHUN (3aBUCUMOCTh COIIPOTUBIIEHUSI IPOBOJAHUKA OT €r0
JUIMHBI, IJIOAAM IOIEPEYHOI0 CEYEHUsS U YACIBbHOIO COINPOTHUBIEHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHHK, OT HAINPSDKEHHUS HAa MPOBOJHUKE,
HCCIIEIOBAHUE IIOCJIEOBATEILHOTO U MMApAJIJIENbHOTO COEAMHEHUH IPOBOJHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY W BBINOJHATH H3MEPEHHs, CIEAys
MPEII0OKEHHOMY IJIaHy, (UKCHPOBAaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM MCCIICIOBAHNUS;

® TPOBOJUTH KOCBEHHBbIE H3MEpPEHHS (PU3MUECKHX BENUYMH (yAeNbHAas TEIIOEMKOCTD
BEILECTBA, CONPOTUBJICHUE IPOBOJHHKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh ~ M3MEPEHMs, COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIeAys
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEIINYUHEI;

e coOmogaTh MpaBUiia TEXHUKM OE30MacHOCTH TMpu pabore ¢  1abopaTOPHBIM
000pyTI0BaHUEM;

®  XapaKTepU30BaTh MPUHIMIIEI JEHCTBUS U3YUYECHHBIX MPHUOOPOB M TEXHUYECKUX YCTPONCTB
C OTIOPOH Ha WX OINHKCAHUS (B TOM YUCJE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, MapoBast
TypOuHa, amInepMerp, BOJIETMETD, CUETUMK AIEKTPUIECKOI DHEPTUH,
AJIEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHl  (IIPUMEPHI),
JNEKTPUYECKHE MPEAOXPAHUTENH, dJIEKTPOMArHuT, OSJEKTPOJBUTATENb MOCTOSHHOTO
TOKa), WCIOJIb3ys 3HAHHWS O CBOWCTBaX (PHU3WYECKUX SBIEHUW H HEOOXOIUMBbIC
(uznueckrue 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPONUCTBA U MU3MEPUTENIbHbBIE TPUOOPHI 10 CXeMaM
Y CXEeMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATEb BHYTPEHHErO CropaHusi, »JJEKTPOCKON, peocTar), COCTaBIATh CXEMBI
ANEKTPUYECKHX IIeTel ¢ MOocae10BaTeNIbHBIM U MapaJljIeIbHBIM CO€AMHEHUEM DJIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKHX IIeTIei;

® T[PHUBOAWUTH NpUMEpbl (HAXOAuUTh HH(POpPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUs (U3UYECKUX 3HAHUM B TIOBCEJHEBHOW JKHM3HHM JUId OOecredyeHus
0€30MacHOCTH TMpH OOpaleHHH ¢ TpUOOpaMHu M TEXHUYECKHMMH YCTPOHCTBAMH,
COXPaHEHHUS 3[J0POBbS U COOIIOACHUS HOPM 3KOJOTUYECKOTO MOBEICHUS B OKpYXKalOIIeH
cpene;

® OCYUIECTBJIATH MOUCK MHpOpMAIK (GU3NYECKOTO cojiep:kaHusi B MIHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAaHUW M TyTéM CpaBHEHUS JOIMOJIHUTEIBHBIX HCTOYHUKOB BBIJCIATH
nH(pOpPMaLINIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJJOCTOBEPHOM;

® CIIOJIB30BAaTh NPH BBIMOJIHEHUU Y4Y€OHBIX 33JaHUM HAYYHO--TIOMYJSIPHYIO JTUTEPATypy
(bu3znuecKoro cojiep:KaHus, CIpaBOUYHbIE MaTepUalibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOU
3HAKOBOW CHUCTEMBI B APYIYIO;

e co3laBaTh COOCTBEHHBIC IHCBMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 00001as
MH(OPMALIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COJEp>KaHHs, B TOM YHCIE
MyOIMYHO MPENICTABISTh PE3yNIbTaThl MPOSKTHOM MU UCCIIEN0BATENIbCKON eI TeNbHOCTH,
IpU 3TOM T'PAMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (pusmkwy,
COIIPOBO’KJATh BHICTYIUICHUE MPE3eHTaLNEH;

® [pU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAaHUM (U3MUYECKHX IPOLIECCOB
pacripeniesiaiTe O0SI3aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CJIEZIUTH 32 BHINIOJHEHUEM IUIaHa IeHCTBUN U KOPPEKTUPOBATH €r0, aIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYMIbI, BBICTpaUBaTb KOMMYHHUKATHBHOE
B3aMMO/IEHCTBUE, IPOSIBIISASL TOTOBHOCTh Pa3peraTb KOH(QIUKTHI.

K koHiy oOydyeHus B 9 KJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:
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WCIIOJb30BaTh TOHATHUS: CHUCTEeMa OTCY€éTa, MaTephalibHash TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHHYECKOTO IBIDKEHHS, Aedopmarusi (yrmpyras, IIaCTHYECKas),
TpEeHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH,
abCOJIIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tea, PABHOBECHE, MEXaHUYECKHE
KoJieOaHUsl ¥ BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK, JICKTPOMArHUTHBIE BOJHBI, IITKATa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIOIICHUS, alib(a-, OeTa- ¥ raMMa-u3JIydeHHs], U30TOIIbI, SIEPHAS DHEPTeTHKA;
paznuuaTh SABJICHUS (PaBHOMEpPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBIKCHHE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE IBWKEHUE, CBOOOTHOE MAJCHUE TEN, PABHOMEPHOE
JBUKEHUE 110 OKPY>KHOCTH, B3aUMOICHCTBHUE TEJ, PEAaKTUBHOE JIBHKEHHUE, KOJeOaTeIpHOe
JBUKCHHC (3aTYXAIOMIME U BBIHY)KICHHBIC KOJICOaHMsI), pE30HAHC, BOJHOBOE IBUKCHHE,
OTpa)X€HUE 3BYyKa, MPSIMOJIMHEWHOE PACIIPOCTPAHEHNE, OTPAXKEHHUE U MPEIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpaXKEHHE CBETA, pa3jlo’KeHUE Oeloro CBeTa B CHEKTP U CIIOKEHHE
CHEKTpaJbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAs  PaJUOAKTHBHOCTD,
BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpAa W3JIYYCHHs) IO OMHCAHUI0 WX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOLIUX JAaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHHE H3YUYEHHBIX (DM3MYECKUX SIBJIECHUU B OKpyKaromiem Mmupe (B
TOM 4YHCJIe (U3NYCCKUE SBIICHUS B MPHUPOJEC: NMPUINBHI U OTJIMBHI, IBWKCHHE IUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JBWIKEHHE XUBBIX OPraHU3MOB, BOCHPHSITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBeTa T,
ONTHYECKHUE  SIBJICHUS B  MpPUpPOJE,  OHOJIOTHYECKOE  JCHCTBHE  BHUIAWMOTO,
yIbTPaHOIETOBOTO U PEHTTE€HOBCKOTO M3JIyU€HUM, €CTECTBEHHBIN PaIMOAKTUBHBIA (OH,
KOCMHYECKHE JIy4d, PaAJHNOAKTUBHOE W3IyYeHUE TMPHUPOJHBIX MHUHEPAJIOB, JICUCTBUE
pPaIMOaKTUBHBIX M3JIYUEHWH Ha OpraHuM3M 4UeJloBeKa), MpPU OTOM MEPEBOJAUTH
MPAaKTUYECKYI0 3a/lady B Y4YCOHYIO, BBIJCISTH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

OTHCHIBATh M3YUYEHHBIE CBOWMCTBA Tel M (U3UYECKHE SIBJICHMS, HCIONb3ys (pusmueckue
BEJIMYMHBI (CpeqHSs U MTHOBEHHAs CKOPOCTh Tela NpU HEPaBHOMEPHOM JBUKCHHH,
yCKOpEeHHE, epeMeleHe, MyTh, YIII0Basi CKOPOCTb, CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHUIIa
TSKECTH, YCKOPEHHE CBOOOTHOIO MaJCHMs, BEC Tella, UMITYJIbC TeNla, UMITYJIbC CHIIBI,
MexaHuyeckas paboTa M MOIIHOCTb, NMOTEHLIMAJIbHAs SHEPTrus Teja, MOJHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAlbHAsl BSHEPrusi CXKATOM NPYKUHBI, KUHETUYECKas
SHEprus, MoJiHas MEXaHUYEeCKasi SHEPTrus, MepHoj M 4acToTa KoyieOaHMil, AJIMHA BOJIHBI,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTeNb MPEIOMIICHUS CPe/Ibl), IpU
ONHMCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HUCIHOJIb3YEMbIX BEJIUYUH,
0003HaYeHHs] M €AWHULBI (U3NYECKUX BEIWYHH, HAXOAUTh (DOPMYIbI, CBS3BIBAIOIINE
TaHHYIO0 (PU3UYECKYI0 BEIMYMHY C APYTUMHU BEIMYUHAMU, CTPOUTH IpapUKu U3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYNH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBICHHUS U IPOIECCHI, UCIOJIBb3Yys 3aKOH
COXPAaHEHHUs DSHEPTrUH, 3aKOH BCEMHPHOTO TITOTCHHs, MPUHIUI CYNEPIIO3UINH CHIL,
MPUHIUI OTHOCUTENBHOCTH ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA,
3aKOHBI OTPAXKEHHSI U MPETIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO
Yycell MPHU SIIEPHBIX PEAKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBAaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

00BSACHATH (PU3MUECKHe MPOLIECCHl M CBOWMCTBA TEJ, B TOM YKCJE M B KOHTEKCTE CUTYaIlHi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUYUHHO--CIEICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIIaroB ¢ OMOPOM Ha 2—3 M3y4EHHBIX CBOMCTBA
(buznuecKuX ABICHUH, (U3UUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THhIe 3aa4u (OMUPAOIINECcs HAa CHCTEMY U3 2—3 ypaBHEHUI), UCTIOIB3YS
3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIN3a YCIOBUS

18



3aJaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIIME WIM H30BITOUHBIC
JaHHBIC, BBIOMPATh 3aKOHBI W (GOPMYJBI, HEOOXOJUMBIE IJIS PEIICHHS, MPOBOJIUTH
PacUéThl M OIICHUBATH PEATUCTUIHOCTD TIOJTYICHHOTO 3HAYCHUS PU3NICCKON BEJTMYMHBI,
pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEUIUTH MPU MOMOIIH (PU3UIECKUX METOJIOB,
UCTIOJNb3ysl OMUCAHWE HCCIIEIOBAaHUS, BBIACHATH MPOBEPSAEMOE IPEAINOJIOKCHHE,
OIICHUBATh MPaBWIBHOCTh TIOPSAKA TIPOBEACHHUS WCCICIOBAaHUsS, JeJaTh BBIBOJBI,
HWHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOIFOICHUIO (PU3HUYSCKUX SBICHUHA WIIH (U3NICCKIX CBOWCTB TEIl
(m3ydyenue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHUS HHEPIHUH, 3aBUCHUMOCTD
neprojia KojaeOaHui MPYKHHHOTO MasTHHKA OT MAacChl I'py3a U JKECTKOCTH MPYKHHBI U
HE3aBUCHUMOCTh OT aMIUIMTYIbl MaJbIX KOJICOAHWH, MPSIMOJIMHEHHOE DPAaCHpOCTPaHEHUE
CBETa, paslioKeHHe OEJOro CBeTa B CIEKTP, U3yYCHHE CBOMCTB M300paXKEHHS B INIOCKOM
3epKajie W CBOMCTB H300pake€HUs TpenMera B coOuparoiei JnH3e, HaONIoACHUE
CIUTOITHBIX W JIMHEHYATHIX CIIEKTPOB M3JIYYEHUs): CaMOCTOSTETIbHO COOMpaTh YCTAaHOBKY
13 u30bITOYHOTO Habopa 0OOpYyHOBaHUS, OMMCHIBATH XOJ[ OMBITA M €r0 pPe3yJbTaThl,
(hopmMyIUpOBaThH BHIBOJIBI;

MPOBOJIUTh TPU HEOOXOJWMOCTH CEPUI0 TPSAMBIX HM3MEPEHHH, OMpeAeysisi CpeaHee
3HaUEHUE U3MepseMOW BeNUYMHbI ((POKYCHOE pacCTOssHHUE COOMparoIie JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTEH (M3MYECKUX BEIMYMH C HCIIOJE30BAaHHEM
MPSMBIX U3MEPEHHUH (3aBUCHMOCTD ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JBHKCHUU
0e3 Ha4aJIbHOW CKOPOCTH, NEPHOJia KOJeOaHN MAaTeMaTHYECKOTO MAasTHHKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAKCHUS CBETa OT yIJia MaJeHHs W yriia MPEIOMIICHHS OT
yria TajeHus): TUIAHUPOBATh HCCIEOBAaHUE, CAMOCTOSITEIBHO COOHMpaTh YCTaHOBKY,
(bukcupoBaTh pe3yibTAThl IMOJTYYEHHON 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH B BHJIE
TabIuUI ¥ rpauKoOB, J1e1aTh BHIBOBI 110 PE3Yy/IbTaTaM HUCCIIEIOBAHMUS;

MPOBOJUTh KOCBEHHbIE HW3MEpPEHHUs] (U3NYECKUX BEJIWYUH (CpEAHssl CKOpPOCTh W
YCKOpEHHUE Tejla MPU PAaBHOYCKOPEHHOM JIBUXKEHUH, YCKOpPEHHE CBOOOTHOTO MaeHMS,
KECTKOCTh TPYKUHBI, KOAXOUIIMEHT TPEHHUS CKOJBKEHHUS, MEXaHWueckas padbora u
MOIIIHOCTh, YaCTOTa M MEPHOJ KoJeOaHU MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKasl CHJIa COOMPAIOIEH JIMH3bI, PaAMOAKTUBHBIN (OH): IIIaHUPOBATH U3MEPEHUH,
coOuparh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY U  BBINOJHATH W3MEpPEHUS, CIeays
MPEeIIOKEHHOW HMHCTPYKLMH, BBIYUCIATH 3HAUEHUWE BEIMYMHBI W aHAJU3UPOBATH
MOJIy4Y€HHBIE PE3YJbTAThl C YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore ¢ J1abOpaToOpHBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKUA M3YyYCHHBIX (DU3MUECKUX MOJENEH: MaTepraibHas TOUKa,
abCOMIOTHO TBEPIOE TENO, TOUCYHBIH UCTOYHHMK CBETA, Jy4, TOHKas JIMH3a, IIaHETapHas
MOJIeNlb aTOMa, HYKJIOHHAsl MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI ACWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB
C OTOPOM HAa UX OMUCAHUS (B TOM YHCIIE: COIUAOMETP, JATYUKU MOJIOKESHHSI, PACCTOSHUS U
YCKOpEHUS, paKeTa, 9XOJOT, OYKH, MEepHUCcKol, (oToarmnapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HUCHONB3ys 3HaHUS O CBOMCTBAxX
(bu3nUYecKuX ABJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOMUCTB,
W3MEpPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB MPH PEUIeHHH Y4eOHO--
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMbI I MOCTPOCHHs] H300pakeHUH B IIOCKOM
3epKajie ¥ coouparolieil TuHse;

MPUBOJUTE TpHUMEPHl (HAXOAWTH HH(MOpPMALMIO O TpHUMepax) MPAKTHIECKOTO
WCMOJIb30BaHUs (DU3MYECKUX 3HAHWA B TIOBCEJHEBHOW JKM3HH Ui OOeCredeHUs
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0e30macHOCTH TpH oOpamieHuu ¢ mnpudopaMM © TEXHHYECKUMH YCTPOMCTBaMH,
COXpaHEHHUs 3[J0POBbsl M COOJIIOJCHHS HOPM DKOJOTHUYECKOrO MOBEJCHUS B OKPYKaIOLIEeH
cpexe;

OCYILIECTBIATh MOWCK HWHpopMauuu (usnueckoro coxaepkanusi B HHTepHere,
CaMOCTOSATENIBHO  (OPMYNIHUPYs TIOMCKOBBIA 3alpoc, HAXOAWUTh IIYTH OIpPEIeIICHUS
JOCTOBEPHOCTH  TIOJIyYeHHOH WH(POpPMALMM HAa OCHOBE HWMEIOIIMXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

HCII0JIb30BATh MPU BBIIOJHEHUU YUEOHBIX 3a/laHUi Hay4HO--HOMYJSIPHYIO JHUTEpaTypy
(U3NIECKOTO COJIEpIKAHMsI, CIIPABOYHBIC MaTepHalbl, pecypchl ceTu VHTepHeT, BIajeTh
npuéMaMi  KOHCIIEKTHPOBAHHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMM W3 OJHOM
3HAKOBOM CHUCTEMBI B IPYI'yIO;

cO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE MH(POPMALIUU W3
HECKOJIbKUX HMCTOYHMKOB  (DPU3MUECKOTO  COAEpKaHMs, MyOJWYHO MPEICTABIATH
pe3ynbTaThl IPOEKTHOM WIIM HMCCIEN0BATEIBCKOW JNEATENIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIOJIb30BATh HM3YYEHHBIM TOHATUHHBIA anmapaT HW3ydyaeMoro pasjaena (QU3uMKd U
CONIPOBOKJATh BBICTYIUIEHHE Ipe3eHTAaUe ¢ yd4éToM OCOOCHHOCTEH ayIuTOpHH

CBEPCTHUKOB.

TEMATHUHYECKOE INTAHUPOBAHHUE
7 KIIACC

No HaumenoBanue pa3nenoB u TeM yueOHOTO IpeaMeTa 4ackl

n/n
Paszpnen 1. @u3uka u ee poJib B NO3HAHUH OKPY:Kaw1ero Mupa (6 4)

1.1 | dusuka — HayKa O IpUpoJie 2

1.2 | ®usndeckue BEINYNHBI 2

1.3 | EcTecTBeHHOHAY4YHBI METOJI IO3HAHUS 2
Pasznen 2. [lepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BenlecTBa (54)

2.1 | CtpoeHue BemiecTBa 1

2.2 | JIBmkeHre B B3aUMOCHCTBHE YaCTHUI] BEIIECTBA 2

2.3 | ArperatHblie COCTOSTHUS BENIECTBA 2
Paznen 3. /IBu:kenue u B3aumopaeiicreue tea (21 u)

3.1 | MexaHn4ecKoe IBIKEHHE 3

3.2 | Muepuusi, macca, IJIOTHOCTh 4

3.3 | Cuna. Bugpr cun 14
Pasnen 4. /laBjienne TBEPABIX TeJ, JKMIAKOCTEH M 1a3oB (21 v)

4.1 | laBnenue. [lepenava naBneHus TBEPABIMH TEJIAMH, KUIKOCTIMHU U Ta3aMu 3

4.2 | JlaBieHue XUIKOCTH 5

4.3 | ATMocdepHoe aBiIeHHEe 6

4.4 | JleiicTBHe KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7
Pazgen 5. Pa6ora u momuocThb. Jueprus (12 u)

5.1 | PaboTa 1 MOIITHOCTH 3

5.2 | IlpocThie MEXaHU3MBI 5

5.3 | Mexanunueckasl SHEprus 4
Peseps 3
Hroro 68
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8 KIIACC

Ne HaumenoBanue pa3/iesioB u TeM y4eOHOTO IpeiMeTa 4ackl
/11
Paspen 1. TenoBsble siBiaenns (28 u)
1.1 | Ctpoenue u CBOICTBA BEIECTBA 7
1.2 | TenyioBBI€ MPOIIECCHI 21
Pazjen 2. DiiekTpuyeckne 1 MarHuTHbIe siBjienus (37 4)
2.1 | DnexTpuueckue 3apspl. 3apspDKCHHBIC Tela U MX B3aUMOICUCTBUS 7
2.2 | IlocTOSIHHBIN AJIEKTPUYECKUI TOK 20
2.3 | MarauTHBIC SIBJICHUS 6
2.4 | DnekTpoMarHuTHAsE MHIYKIUS 4
Pe3zepB (3 v) 3
Htoro 68
9 KJIACC
Ne HaumenoBanue pa3enoB U TeM yd4eOHOTO TIpeIMeTa 4ackl
n/m
Pasznea 1. Mexannueckue sijaeHus (40 4)
1.1 | Mexann4eckoe IBM)KEHUE M CTIOCOOBI €r0 ONMUCAHUS 10
1.2 | BzaumopeicTBue Ten 20
1.3 | 3akoHbI cOXpaHEHHs 10
Pa3znes 2. Mexannuyeckue Kojie0aHus U BOJHBI (15 v)
2.1 | Mexanudeckue KoJeOaHus 7
2.2 | MexaHn4eckue BOJIHBL. 3BYK 8
Pa3znes 3. DileKTPOMArHUTHOE 1M0JI€ M 3JIEKTPOMarHMTHbIE BOJIHBI (6 4)
3.1 | DIeKTpOMAarHuTHOE NOJIE U AIEKTPOMArHUTHBIE BOJHBI 6
Paznen 4. CeroBble siBjaeHus (15 4)
4.1 | 3akOHBI pacIpOCTPAHEHUS CBETA 6
4.2 | JIu"3bl U ONITUYECKUE TPUOOPHI 6
4.3 | PaznoxxeHue 6esnoro cBeTa B CIIEKTP 3
Paznen 5. KBanToBble siBjenus (17)
5.1 | Mcnyckanue v NOorjioneHrne CBeTa aToMOM 4
5.2 | CTpoeHHe aTOMHOIO sapa 6
5.3 | SAnepHble peakuuu 7
IToBTOpeHue n 060001IeHNe colep:KaHUA Kypca (pusuku 3a 7-9 kiaccol (9 4)
HTroro 102
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