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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHW ¥ TpeOOBaHW K pe3yJabTaTaM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM TporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.
Conmepxanue  mporpaMMbl 10 (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOIIMXCS W OPraHM3alui0 H3ydeHHs (U3UKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO K T™IaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMeTHBIM  pe3yibraTaM  OOy4deHHs, a  TaKkkKe  MEXKIPEIMETHBIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.
[Iporpamma no ¢uzuke pa3paboTaHa C IENbI0 OKa3aHHUSI METOJMYECKON MOMOIIIM YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
dwu3mKa SBISAETCS CHCTEMOOOPA3YIONIMM JUTS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB,
MTOCKOJIbKY (pH3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IMPOIECCOB M SIBJICHHUH, N3y4aeMbIX XUMHEH,
OunoJsioTHeH, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CrI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKUA HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepaunn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUH O HAydyHOM MeETOA€ TMO3HaHUs U (HopMUpOBaHHE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus 00eCIIeUNBACTCS PEIICHHEM CIICAYIOIINX 3aa4:
e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOTYUYEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C HCIOJIb30BaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO CO cepamu MpoheCcCHOHATHHON AEATEILHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHIMBUIYATBHBIX OCOOCHHOCTEH 00YJatONIMXCsl, CITUCKA SKCIIEPUMEHTATBHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJIECHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKaIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wucCCleIOBaHUS TO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTaymuinueckux) Ten. B3aumocBs3b MeXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JIBIKEHMs Tell. Macca kak Mepa uHepTHOCTU Tena. [lmoTHocth BemectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuka B3aumojnerctBust ten. Cuna ympyroctd u 3akoH [yka.
N3mepenue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTr
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHusi. TpeHue CKOJMbXKEHUs U TPEHUE NoKosl. TpeHue B mpupoae
U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIT.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJbXKEHHs Opycka WM IIapHKa MO0 HAKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTmueckue MalIuHbl. 3aBUCUMOCTH JAaBJICHUS JKUJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMoc(epHOr0o JaBJI€HHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHJIBI OT O0BbEMA MOTPY)KEHHOM YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECCHEHHOMU KUIAKOCTH.

8. VYcinoBue IulaBaHUA Te: IUIABAHUE WIM IIOTPYKEHHME TeJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1. MHccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO, IMOTPYKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEH CUJIbI, ICMCTBYIOIIEH HA TEIO B )KUJIKOCTH,
OT Macchl Tena.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JCUCTBYIOMICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh YAaCTH Te€Jla U OT IUIOTHOCTHU
AKUIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpEAeNIeHHe €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBecus pbryara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprus. [IpeBpanienue oqHOro
BHUJa MEXaHUYECKON SHEPIUM B IPYrod. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBHIl paBHOBECHUS pblyara.

3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOUN SHEPIHH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKO TEOpUM CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB U MOJeKylL. ONbITbl, MNOATBEPXKAAOIIME OCHOBHBIE IOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpPEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sneprus. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPTUH: TEIUIoNepeaua U COBEPIICHUE
paboTel. Buel Ternonepenadn: TeMIONPOBOIHOCT, KOHBEKIIHS, U3ITyUEHUE.



KonuuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BELIECTBA. T€IIO0OOMEH M TEMIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHast Temora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPIUH B TEIUIOBBIX MIpOLIECCcax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OneITHI 110 HAOIOIEHUIO TETNIOBOTO PACIIMPEHHUSI TA30B, KUIAKOCTEH M TBEPABIX TEJI.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JHMHEHHONH 3aBUCUMOCTH JJIUHBI CTOJOMKA >KMJIKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TEeIUonepenadyu U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba pojia dlMeKTpUUYECKUX 3apsA0B. B3anumoaeiicTBre 3apsykKEeHHbIX TEIL.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MoOIIHOCTH 3MIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpudeckue 1enu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune AneKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJYYEHHs] DJICKTPUUECKOW DHEPruu. OIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKkTpocTaTu4yecKas HHIYKLHS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HAIPABJIECHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOJIS HA TPOBOAHUKU U JUJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha pE3UCTOpeE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka npaBuia ClI0KEHUS HAIPSYKEHUI NP MOCIEI0BAaTEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuia A CHIIbI TOKa MPU NapajuIeTbHOM COEIMHEHUU PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HAYILErO Yepe3 JIAaMIIOUKY, OT HallpsKEHUS Ha
HEM.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3pnen 8. Mexannueckue siBJICHHUS.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiiHoe arkeHne. CBo6ogHoe naaeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOTO MaJeHUS.
JBmxenue rianet Bokpyr CousiHna. [lepBas kocmuueckas CkopocTs. HeBecoOMOCTh U IIEpErpy3KHu.



PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXpaHEHHUs HMMITyJIbCA.
PeaktuBHOE nBUKEHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

IToreHumanpHas 3Heprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOGmroneHrne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HabmroneHue NBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUH, TPOUCXOIIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJa U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HaOmronenune paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. H3meHenue Beca Tena Mpu yCKOPEHHOM JIBHKCHUM.

10. Ilepenaua nmnyabca Mpu B3aUMOJAEUCTBUH TEIL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aMMOJCHCTBHU.

13. CoxpaHeHue UMIyJbca MpHU a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON PHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaHeHHE MEXaHUYECKOM YHEPTUHU IIPH IBXKEHHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHuEe TpakTa JUisl pa3srOHA U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UJIU TEJIEKKH.

2. OmpeneneHue cpeAHel CKOPOCTU CKOJbKEHUs Opycka WM ABM)KCHUS LIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla MPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HavyaJlbHOUN CKOPOCTH.

5. TIpoBepka rumoTesbl: €y MPU PaBHOYCKOPEHHOM ABMKEHUH 0€3 HaualbHON CKOPOCTH
IIYTH OTHOCSITCS KaK psiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIbBI TPEHHUS CKOJIBKEHHUS OT CHJIbl HOPMAaJIbHOTO
JTaBJICHUSI.

7. Omnpenenenne kod3PuiieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS TMPU PABHOMEPHOM JBHKCHHHU Tella TI0

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIH30BAHHUEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yuyeHune 3aK0OHA COXPAHEHUSI SHEPTUH.

Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe npmxeHune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: NEpUoj, 4acToTa,
amMImTyna. MareMatud4ecKuil M NPY)KMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatommue KojeOaHus. BeiHy)aeHHbsie kosebanus. Pezonanc. MexaHMYECKHe BOJIHBL
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpeYHbIE€ BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakenue 3Byka. MH(]pa3Byk u yapTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSXKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPY’KHUHE.

3. HaGmonenune BbIHYX/I€HHBIX KOJleO0aHUI U pe30HaHca.

4. PacnpocTpaHeHHe NpOoJ0JIbHBIX U MOTIEPEUHBIX BOJIH (HA MO JIENH).

5. Habmiomenne 3aBUCHIMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHMYECKHI PE30HAaHC.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue 4acTOTHI U MepUoa KOJIeOaHU MaTEMAaTUIECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOThI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoa KojeOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HATH.
4. UccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTH MepHOJa KOJeOaHUU Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTD IEpUO/I1a KOJIeOaHU MPYKMHHOTO MasiTHUKA
OT Macchl I'py3a U XKECTKOCTU MPYKUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
Pa3znen 10. JjieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJH. Vcronb30BaHre 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsmosimHelHOE paclpOCTpPAHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [lodHOe BHYTpeHHee OTpaK€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.



JIunza. Xox nyueit B nmu3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKOINA U
TeslecKomna. 11a3 kak onTuyeckas cucteMa. ban3opyKkocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.
Jemoncmpayuu.

©ONDU AW R

[IpssMOnIMHENHOE pAaCIIPOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.

. Ipunanun peiictBus GoToanmapara, MUKPOCKOIIA H TEJIECKOTIA.

10 Mopens riasa.
11. Paznoxxenue 6esnoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

No wu s

HccnenoBanue 3aBUCUMOCTH yIila OTPaXEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMIIEHHS CBETOBOIO JIyda OT yriia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSHUS U ONITHYECKOUW CHUITBI COOMPAIOIIEH JTMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnbiter Pe3epdopna u mranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHne ceeta aromoM. KBantel. JInHeiuaTble CIIEKTPHI.

PamnoaktuBHOCTh. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxionnas monens aromHoro siapa. M3otonsl. PaanoaktuBHble mnpeBpamienus. Ilepuon
MOJIypacnaia aTOMHBIX sJiep.

SnepHble peakiMu. 3aKOHBI COXPAHEHHS 3apsiJ0BOTO U MACCOBOI'O YHCENl. DHEPIUs CBS3U
aToMHBIX sifep. CBs3b Macchl U 3HEpruu. Peakuuu cunrtesa u aeneHus saep. VicTouHuku sHepruu
CouHiia u 38631,

Snepnas sHepretuka. JleicTBHs paOAaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTpsl U3JIydeHHs U MOTJIOIIEHHSI.

CrieKTpsl pa3Iu4HbIX a3oB.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.

JIaﬁopamopubte padomul u onvimol.

1.

Ha6J'IIO,Z[eHI/Ie CILIOIIHBIX M JIAHEHYATHIX CIICKTPOB U3JIYyUYCHUS.



2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IAOIIINI MOTYIb.

[loBTOpUTENBHO--00001IAIOIMI  MOIY/Ib [MpeAHa3HAuYeH JUId CUCTEeMaTH3aluu U
00001IeHUST TPEMETHOTO COJIEPIKAHUS M OTIBITA I TEIFHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJarOUINXCsl, BRIOPABIINX STOT YI€OHBIN MpEMET.

[Ipy u3ydyeHnn JaHHOTO MOYJISL PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACSTEIIBHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs JOCTWOKCHUC TMPCAMCTHBIX W MECTAIIPECAMCTHBIX
IUTAaHUPYEMBIX PpEe3YyJIbTaTOB 00ydeHUs, (QOpMHUpPYETCs €CTECTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOCHHMEC HAYYHBIX METOAO0B UCCICA0OBAHUA SIBIICHUH IprUpOAbI U TEXHUKH, OBJIAICHNC YMCHHUAMU
OOBICHSATH (1)I/I3I/I‘-IGCKI/I€ SABJICHUA, IPUMCHSA MMOJTYYCHHBIC 3HAHHWA, pCIIATE 3aa4i, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPHUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3jielia peaiu3yeTcs 3a CYET TOro,
qTo o6yqa}0umecs{ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrio3HaBaTb U HAYYHO OOBICHSITH (1)I/I3I/I‘-IeCKI/Ie SIBJICHU S
B OKPYKAIOIIEW MPUPOJE U MIOBCETHEBHON KU3HM;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAHUA (bI/ISI/I'-IeCKI/IX SIBJ'IeHI/If/'I, B TOM 4YHCJIEC JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOIOB,

OOBSICHATD HAayY4YHBIC OCHOBBI Hauboliee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ,
HalrpuMep, NPaKTUYECKOr0 UCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



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

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO o0OImIero oOpa3oBaHus Y

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po0JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4deCTB (PM3MUECKOW HayKu: €€ TapMOHWYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJBLHOI0 0JIATONOJTYyYHSI:

— 0CO3HaHUE LIEHHOCTH 0e30macHoro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaYKHOCTH TpaBm 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPUUYECKUM U
TEIUIOBBIM 000PYJJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCuu, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aIiu, Topoa, Kpas) TEXHOJIOTUYECKOH U COIMANIbHOM HAPaBIEHHOCTH, TPEOYIOLIUX
B TOM 4HUCIIE U (PU3NUECKUX 3HAHMUIA,

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpebl, INIaHUPOBAHUSI IOCTYIKOB U OLIEHKU UX BO3MOKHBIX [TOCIEACTBUH s
OKpY’Karollen Cpeibl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJBHON U IPUPOIHON cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IS TENbHOCTB;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (PU3HKH;

® — [UIAHMPOBAHME CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ — CTPCMIJICHHUC aHAJIM3UPOBATL U BBIABJIATH B3AUMOCBA3U IIPUPOJEIL, 06IJ_[CCTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e — OIICHKA CBOUX JICHCTBHH C Y4ETOM BIHUSHHUS Ha OKPYKAIOIIYIO CpEIy, BO3MOXHBIX
J1I00AJIBHBIX TIOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(OpMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(UKAIINKI, OCHOBAHUS i1 0000IIEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPacCMATPUBAEMbIX (paKkTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISIT TIPUYMHHO--CIICJICTBEHHBIE CBS3M NPU H3YYCHUH (PU3UYECKUX SIBICHUN H
MPOIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PM3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BEIOMPATH CIIOCO0 pemeHus yaeOHOoU (GrU3MIecKoi 3a1auu (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIICHUs, BHIOOp HamOoJiee TMOAXOMISMIETO C YYETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe N1eliCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIPOBOAUTE IO CAMOCTOATECIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (1)I/I3PI‘ICCKPII>'I
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘ICCKOFO SIBJICHHA,

OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/IH, OIIbITa, UCCIICAOBAHUA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIIBUT'ATh ITPCATIOJIONKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

INPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl W 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIMY WK IaHHBIX C YIETOM IpeUI0KEeHHON yueOHO! (pu3ndeckoil 3a1aun;
aHaAJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPECTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pEUIaeMble 3aJauydl HECIOXKHBIMH CXEMaMH, AuarpaMMmaMmiy, WHOU
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKJa€MOM TEMbI M BBICKA3bIBaTh HUJEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBIATh  PEe3yJAbTaThl  BBINOJIHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh L€ COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBaThH JEHCTBUS MO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C IPYTUMH WICHAMH KOMaH]IbI,
OIICHMBATh KaYeCTBO CBOETO BKJIAJ1a B OOLIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHUBEpPCaJbHbIe YUeOHbIE T1elCTBHUS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaIUsX, TPEOYIOUIUX ISl pEIICHUs
(buznyecKux 3HaAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHud (MHIUBUAYyaIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAaHUSl C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JESATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCUM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HAaBaTh CBOE NpaBO Ha OMMOKY MpH peumeHuH (U3NYEeCKUX 3aJad WId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.



HNPEIMETHBIE PE3YJIBTATBI

K xonmy obyuenust B 7 KJjacce mpeJMETHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

WCTONb30BaTh TMOHATHS: (U3UUYECKHE U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
OKCIEPUMEHT, MOJeJb, TUTIOTE3a, CAMHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BeIllecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  HIPSIMOJIMHEIHOE),  TPAaEeKTOpHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUYKEHUE, MHEpLUs, B3aUMOJCHCTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeiaya aBJIeHUs TBEPIbIMU TEIaMU,
KUAKOCTAMU U TraszaMu, aTtMocepHOoe [aBJjeHHe, IUIaBaHWE TeJ, MpPEeBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHHE U3yYCHHBIX (DU3MUECKUX SIBICHUI B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (HU3MUYECKHE SBICHHS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TE€XHUKEe, BIMSHHE aTMOC(HEPHOTO IaBJICHHUS Ha JKUBOM OpraHusM, IJIaBaHUE PbIO,
pBIUard B TeJjie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUA;

OTIMCHIBATh U3YUYCHHbIE CBOMCTBA TeN U (PU3NYECKHUE SBJICHUS, UCIOJB3YS (Pu3nUecKue
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCT,
IJICY0 CHUJIbI, MOMEHT CHIIbI, KOX(PQUIMEHT IO0JIE3HOTO JACWCTBUS MEXaHHU3MOB,
KMHETUYeCcKass W MOTEHIMaJIbHAs SHEpPrusi), MpU OMHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3MYeCcCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJIUTh (OPMYJbl, CBA3BIBAIOIINE HAHHYIO (DHU3HUECKYIO BEJIUYUHY C
JOPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCUMOCTEH (pu3muecKkux
BEITUYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI CHII (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (0OJ0Ka), «30J0TOE TMPABHIIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW ZHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aMUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATD (PU3HUECKHE SBICHUS, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  NPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 1—2 TOTHYECKUX I1aroB ¢ ONopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amaud B 1-2 necTBUs, HMCHOJNB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIKE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
KpaTKoe ycCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH



pacu€Tbl, HAaXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOJAWMBIC MJIS peIIeHUs 3anaad,
OILICHUBATh PEATMCTUYHOCTD MOTYYEHHOUN (PU3MUECKON BEIINUHMHBL,

pacro3HaBaTh Ipo0IEMbl, KOTOPhIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUYECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJENATh IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYUYEHHBIH PE3YyNbTaT, HaXOOUTh OIIMOKU B XOJE
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTIBITAa U POPMYIINPOBATH BHIBOIKI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3NYECKON BENWYMHBI OT JAPYrou ¢
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEJ ¥ HE3aBUCHUMOCTH CHWJIBI TPEHUS OT IUIOMIAIH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCJIOBHI paBHOBecHsl pbluara M OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3UYECKHUX BETMYHMH B BUJIE MPEATIOKEHHBIX Ta0nu1l ¥ TpaduKoB, Ie1aTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3 (GUIIMEHT MO0JIE3HOrO AEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAyd NPEIIOKEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TNIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOil Ha WX omHcaHus (B TOM YHCIE: MOALIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax) MPaKTHYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYIIECTBIISATH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U ITyTEM CPaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXET OBITh HEJOCTOBEPHOM;

HCII0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NIECKOTO COJIEpIKAHMSI, CIIPAaBOYHBIE MaTepHalIbl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IMpeoOpa3oBaHus WHPOPMALUU W3 OJHON
3HAKOBOU CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MHUChMEHHBIE M YCTHBIE COOOIICHUsI HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TMOHATUWHBIN ammapar Kypca (QU3UKH,
CONIPOBOXKIATh BBICTYIUICHHE MPE3EHTALUEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyINIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM IUIaHA
NeNCTBUM, aJeKBAaTHO OIEHMBAThb COOCTBEHHBIH BKJIAJ B JESATENbHOCTh T'PYIIIHBI,
BBICTPAaUBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh NOHATUA: MacCa W pasMEPBI MOJICKYJI, TCIIOBOC ABHKCHHUEC aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsll, FJICKTPUUECKOE
110J1€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasznuyath SBJACHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJEHCAlus,
IJIaBJICHUE, Kpuctaymm3anusi  (OTBepleBaHue), KUIICHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIHS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid MotocoB, POIb MAaTHUTHOTO TIOJIS IS )KM3HHU Ha 3emiie, TIOJIIpHOe
CUSHHE, TpPHU O5TOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, yJEIbHas
TEMJIOEMKOCTh  BEIIECTBA, YJEJIbHAass TEIUIOTAa IUIABJIEHUS, YyJAENbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JENCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BJIAYXHOCTh BO3/yXa, DJIEKTPUUYECKUM
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIlPSHKEHUE, COMPOTUBIIEHNE MPOBOJHUKA, YACIBHOE



COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOILHOCTD JIEKTPUUYECKOTO TOKA), IPU ONHUCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICIT MCIOIB3YyEMBIX BEJIIMYMH, 0003HAYCHUS U
eIUHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLINE JaHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE€ IIOJIO)KEHUS MOJIEKYJSIPHO--KMHETHYECKOW TEOpUU CTPOCHMS BEIECTBA,
MPUHIIMI CYIEPIO3ULMH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa A58 yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
OTIopoii Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3NUECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

pemate pacy€THple 3aJaud B 2-3 JeMCTBHS, HCHOJNb3yd 3aKOHBI U (HOPMYIIBI,
CBS3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H 3all1ChIBAaTh
KpaTKO€ YCIIOBHE, BBISBIISATH HEIOCTATOK JAHHBIX Ui PELIEeHUs 3aJaud, BbIOMpPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHUs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTh ITPU MOMOIIH (PU3NYECKUX METOJIOB,
HCIOJIb3YSl ONMCAHHME HCCIECNOBAHUs, BBIICIATh IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro oO0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE MIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE IMOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble IPEANOI0KEeHUs, coOUupaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYEeCKUX BEIMYUH, CPABHMBATH peE3yJibTaThl H3MEPEHUH C y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JJIUHBI, IUIOLAAH MOIEPEYHOIO CEUEHHUs U YAEIBHOIO CONPOTUBIICHUS BEILECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOJHUK, OT HAIPSKEHUS HAa IIPOBOIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEI0BAaHUE, COOUpaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHSs, CIexys



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEILECTBA, COIIPOTUBJIEHUE IPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUIBI JCHCTBHA HW3YyYCHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruH, OJJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelIbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBAa W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JEKTPUUYECKUX LIETeH;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOM XKH3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHs 3/I0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpY»Kalolllel cpene;

®  OCYLIECTBJIATh MOUCK HH(POpMALUU PU3HUECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
nH(OpMaIIHIO, KOTOPast SBJISIETCS IPOTUBOPEUMBOM MIIM MOKET OBITh HEJIOCTOBEPHOM;

® UCMOJb30BATh MIPU BBIIOJIHEHNU y4eOHBIX 3aaHUN HAYyYHO--TIOMYJISPHYIO JIUTEPATypy
(U3MYECKOro CcoslepKaHMsl, ClIpaBOYHbIE MaTepHuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POpPMaLUU M3 OIHOU
3HAKOBOM CHUCTEMBI B JPYI'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000masn
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHON MM  HMCCIel0BaTelbCKON
JEATeIbHOCTH, MIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHATUIHBIN ammapatr
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHMM (U3NYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHus B 9 kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:

® UCMOJb30BAaTh MOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, iacTudeckas),



TpPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTbh M IEPerpy3Kd, LEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¥  BOJHBL, 3BYK, MH(QPa3ByK H  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIA 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6JII/I30pyKOCTB u
JAIbHO30PKOCTh, CIHEKTPhl HUCIYCKAaHWs M TIOTJIONIeHUs, anbda-, Oera- U ramma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMepHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHC TCII, PCAKTHUBHOC JBHMKCHUC,
KosiebaTenbHOe JBM)KEHHE (3aTyxXalollue W BBIHYXKACHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBO€ JBIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAA paIluOAKTUBHOCTb, BOSHUKHOBCHUEC JIMHENYaTOr0 CIICKTpa I/I3J'Iy‘-IeHI/I$[) 10
OIMMCAaHUIO UX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC
(buznuecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIECHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpYyKarolleM Mupe (B
TOM 4YHUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoit CHUCTEMbI, PCAKTUBHOC ABMKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa TeJ,
OIITUYCCKUC SABJICHU S B mnpuponae, OHMOJIOTNYECKOE HeﬁCTBHe BHUIUMOTIO,
yABTPaQHUOJIETOBOIO M PEHTTEHOBCKOTO H3JIy4EHUH, €CTECTBEHHBIH pPaaUOAKTHUBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IYYEHHE NPUPOJHBIX MHHEPaJoB,
NecTBHE palMOaKTUBHBIX U3TYyYEHUI Ha OpPraHU3M 4YeJIOBEKa), IPHU 3TOM MEepPEeBOAUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TeN U (PU3UYECKHUE SBJICHUS, UCIONB3YS (PU3NUYECKHEe
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tela MPU HEPAaBHOMEPHOM JBMKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CHWJIBI, MEXaHH4ecKasg paboTa U MOILIHOCTb, MOTEHIUATbHAS SHEPTUS TeJla, MOJHITOrO
HaJl MOBEPXHOCTHIO 3eMJIH, IOTEHIIUAIbHAS SJHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas
SHEprus, MOoJHasi MEXaHUUYECKasl YHEPTus, IEPUOJI U YaCTOTa KOJIeOaHUA, ATUHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
IIpU OTMHMCAHUU TPABUIBLHO TPAKTOBATh (PU3MYECKUI CMBICT MCHOJIB3YEeMbIX BEIMYUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOILIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKHE SIBICHUS U MPOIECCHI, UCTIONb3Ys 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS UMITYIIbCA,
3aKOHBl OTPAXKEHHUS] M TMPEIOMIICHHS CBETa, 3aKOHBl COXPAaHEHHUs 3apslOBOrO H
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBHIBAaTh €M0 MaTEMATHYECKOE BBIPAKECHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3y4eHHBIX CBOWMCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/Iayd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH pAacy€Tbl W OIEHMWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPH MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIOJNb3ysl OINWCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KEeHNE,
OIICHUBATh MPABUIBHOCTH TMOPSAKA MPOBEACHUS HWCCIEAOBAHUS, JI€JIaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIA U OIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPYKMHHOTO MasTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3jiokKeHHe OeJI0ro CBeTa B CIEKTP, U3yYeHUE CBONCTB U300paKEHUS B IIIIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaMeTa B coOuparomieil JmH3e, HaOIIoIeHue
CIUIOIIHBIX ¥ JIMHEHYATBIX CIIEKTPOB H3IIYYEHHsI): CaMOCTOSTEIbHO CcOOUpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyTOBaHHWS, OMUCHIBATH XOJ OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HaYCHHE W3MepseMOl BelWuuHBl ((POKYCHOE paccTOsiHUE coOuparomeld JTUH3HI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 Ha4yalbHOM CKOPOCTH, Mepuoia KojJebaHnii MaTeMaTHUYeCKOr0 MasiTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHHsI CBETa OT yriia MaJeHUs U Yyriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(dbukcHpoBaTh pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTU (U3NYECKUX BEIMYUH B BUJE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJla MPU PAaBHOYCKOPEHHOM JBM)KEHHMHU, YCKOPEHHE CBOOOHOIO MaAeHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBLKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKas CWiIa coOuparomeil IUH3bl, pPaJAUOAKTUBHBIM (OH): MIaHUPOBATH
M3MepeHus, COOMpaTh SKCIIEPUMEHTAIbHYI) YCTaHOBKY M BBIMOJTHATH H3MEPEHHS,
clenys MpeIoKEHHOM HHCTPYKIIUU, BEIUUCIISITh 3HAUCHHNE BETMUMHBI U aHATTM3UPOBATh
MOJTy4YE€HHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;



XapaKTepu30BaTh MPHUHIUIBI JCHCTBUSA HW3YYEHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU 1OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUH U HEOOXOIMMbIE (PU3HUECKIE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MIPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl MOCTPOECHMSI U300paKeHUI B IJIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTHh HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM sl OOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHUs 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cperne;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TMOJIy4eHHOM UHGPOpMaluu Ha OCHOBE HMEIOIIUXCA 3HAaHUH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCII0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(buznuecKoro cofepKaHus, CIpaBOYHbIE MaTepHAIIbI, pecypchl ceTu IHTepHeT, BiaieTh
npuéMaM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHGOPMAlMM M3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENBCKOM ACSITENBHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®usnka u eé posb B MO3HAHUH OKPYIKAIOLIEr0 MHPa
bubaunoreka LIOK
1.1 0} - 2
VISHIa ~ HAYKa O TIpHpoe https://m.eds00.ru/7f416194
bu6mmoreka IJOK
1.2 0} 2 1
HISHHCCKIE BEMTIHAL https://m.edso00.ru/7f416194
1.3 EctecrBeHHOHA i METOJI [TO3Ha 2 1 bubmmorexa LIOK
. TCCTBCHHOH HbIN M IIO3HAHUA
i A https://m.edso00.ru/7f416194
Hroro mo pasneny 6
Paznen 2. [lepBoHayaibHble CBeIEHHs 0 CTPOEHUH BellleCTBa
91 CTDOCHIE BellecTra 1 bu6mmoreka IJOK
' TROCHIE BEIECTS https://m.edsoo.ru/7f416194
99 JIBr>keHHE 1 B3aUMOICHCTBHE YACTHI] 5 1 bu6mmoreka IJOK
' BEIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperatHble COCTOSIHHSI BEIIICCTBA 2 htPtIp;I:jI/(:rT].e;dascIi).ru 17§416194
HUroro mo pazneny 5
Paznen 3. IBukeHue u B3auMo/ieiicTBUe TeJl
3.1 MexaHHYECKOE IBHKEHUE 3 Bubmmorexca LIOK
' A https://m.edsoo0.ru/7f416194
bub K
3.2 Wnepnus, macca, TUIOTHOCTD 4 1 nommorexa O

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

33 (una. Buat i 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus: TBEpAbIMU 3 bubaunoreka LIOK
' TeJaMH, KAJIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
49 1 — 5 bubaunoreka [IOK
' ABJICHIE JRUAROCTH https://m.eds00.ru/7f416194
bubaunoreka LIOK
4, A
3 TMOChEpHOE AaBCHIC 6 https://m.edso00.ru/7f416194
44 JleiicTBre )KHIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bu6mmoreka LIOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3pgen 5. Pa6oTa 1 MOITHOCTh. DHepPrust
bu6mmoreka IJOK
>1 PaGora 1 MomHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka LJOK
52 Tlpoctbie MexaHH3MEL ° 1 https://m.edsoo.ru/7f416194
bu6mmoreka LJOK
5.3 M 4 1
CXAHITIOCKa SHeprid https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 12
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8 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3naen 1. TemioBble siBJIeHHsI
bubaunoreka LIOK
1.1 C i 7
FPOCHILS 1 GROHUTRA BEMiectsa https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
1.2 T 21 1
CILIOBRIS MPOLecCeH > https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 28
Pa3zpaen 2. DjexkTpuyeckre 1 MArHUTHBIE SIBJICHUSI
51 DNEeKTpUIECKUE 3apsapl. 3apssKeHHBIE Tena 7 1 bubmmoreka [IOK
' U UX B3aHMOJCIHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka IJOK
2.2 ITocTOsIHHBIN DJIEKTPUYCSCKUIT TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 6 1 1.5
ATHITTHBLC ABTICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 C) 4
TICKTPOMATITITHAL HEAyKIntA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 68 3 145
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9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexanuueckue siBJIeHUS
11 MexaHHYeCcKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bubaunoreka LIOK
' ONUCAHUSA https://m.edsoo.ru/7f41a4a6
bubaunoreka [IOK
1.2 B i 20 1 3
SauMoienctie Ter https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
1. 1
3 3aKoHbI coXpaHes 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexannuyeckue Koj1e0aHus U BOJHBI
bu6mmoreka IJOK
2.1 M 0 7 3
CRAHMHACCIIC KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1 3
CXAHITICCRHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazpgen 3. DiieKTpOMArHMTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMAarHUTHOE TT0JIE U bubmmoreka [JOK
3.1 6 2
3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
HUroro mo pazneny 6
Pazpnen 4. CBeroBble sIBJICHUSA
bub OK
4.1 3aKOHBI pacCIIPOCTPaHEHU CBETA 6 2 Homoreka 11

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



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

bubaunoreka LIOK
4.2 JI
WH3BI M ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubauoreka LIOK
4. P 2
3 a3JI0XKEHHE OEJI0ro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4as
Hroro no pazaeny 15
Pa3zpnen 5. KBanToBble siBieHHs
51 HcmyckaHue U TOTJIONeHNEe CBETa aTOMO 4 1 bubamorexa LIOK
. 1T HUEC U IIOT, HU BCT TOMOM
Y ottt https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
5.2 C 6 1
TPOGHES GTOMHOIO sipa https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
. A 7 1
5.3 JIEPHBIE PEAKIMH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znaen 6. [IoBTOPUTEIHHO-00001IAI0IIN I MOTYJIb
6.1 [ToBTOpeHME M 0000IIEHHE CONEPIKAHUS 9 5 bubnuoreka IJOK
' Kypca (pu3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no paznueny 9
OBHIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 102 27
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